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Practicality of high-flow- 
rate demineralization gets 
utility check-out ......78 


Fresh water from the sea — 
via nuclear power ... . .82 


Cincinnati and suburbs join 
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Electrical insulation test 
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175 carloads of pipe. Not much . . . if you are thinking in terms of ordinary cast iron pipe. 
Quite a bit, however, when it’s chrome-iron alloy Ashcolite, cast by the sand-spun process. 
It represents a great many power plants when you consider its limited use—that of con- 


veying ash from the hopper to temporary storage or fill area for final disposal. 


We pioneered this industry, back in 1919. Since then we've introduced the major 
4 developments, including the use of centrifugally cast wear-resistant pipe. Our years of 
a experience, our careful consideration of jobsrequired details, won us our position of 
leadership in every corner of the globe. These same attributes can be put to work for you 
—immediately. Write, wire or phone us .. . THE ALLEN-SHERMAN-Horr Company, 259 

East Lancaster Avenue, Wynnewood, Pa. Cable: Ash-Wynnewood. 


ALLEN -SHERMAN-HOFF 
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Drawing shows how spring loading holds 
thermocouple and well in close contact 
for sensitivity and high-speed response. 
Ceramic packing insulates and protects 
wires from vibration. 


measure temperatures of high-pressure, high-velocity steam with 
New spring-loaded thermocouple 


e High sensitivity 
e Fast response 
e Rugged well design 


e Field-proved 


th 
PIC ERING THE FUTURE 
YEAR 


Design of this rugged, fast-acting thermocouple has been improved 
to combine high sensitivity with superior mechanical strength. 


The thermocouple element is protected from vibration by an inert 
magnesium oxide packing which holds wire in place inside a stain- 
less steel tube. Two features assure high-speed response to tem- 
perature changes: (1) the bore in the well is large enough to permit 
easy removal of the thermocouple element, and has a smaller 
diameter near the hot junction to provide a tight fit for highest 
sensitivity; and (2) spring loading provides positive, metal-to- 
metal contact between thermocouple and well, for highest rate of 
heat transfer to the measuring section. 


Available in three styles: single-tapered and threaded, and single- 
tapered for welding in a drilled hole, or double-tapered for welding 
in a drilled and reamed tapered hole. For working pressures to 
5000 psig, temperatures to 1250° F., velocities to 225 fps. 


Your nearby Honeywell field engineer can give you complete 
details. Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


REFERENCE DATA: Write for Specification SO01-la 


Honeywell 
Fiat 


Since 18686 
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Power (with which are consolidated Science and Industry, The Engi- 
neer Review, The Engineer, The Stati Engi and Operating Callaham, Vice-President and Editorial Director; 


speaking of Power 


Covering meetings of professional people is a 
regular assignment for business-paper editors. But 
they handle the job quite differently from the way 
a newspaper reporter does. The newsman is look- 
ing for timely information that will interest a wide 
lay audience. The business-paper editor is seeking 
timely information of practical value to a techni- 
cally trained, sophisticated audience—the type of 
information generally of little interest to the lay- 
man. Getting this kind of know-how takes more 
than the straight reporting of events as they happen. 

I was reminded once again of this fact last month 
at the ASME Annual Meeting in Atlantic City. At 
one point there were five Power editors in attend- 
ance—getting to know the problems of men who 
will be making power news tomorrow, contributing 
to committee meetings as ASME members, sitting 
in on the regular technical sessions. 

Much of the data picked up will never appear 
as such in the magazine but it does keep the editor 
on top of his technical specialties. It also serves 
as background for an editor who must decide daily 
on the soundness, the newness, the usefulness of sub- 
mitted manuscripts. 


Power editors, as engineering journalists, are 
constantly on the watch for newsworthy items. But 
because of their close contacts with the field and 
the men doing important things in that field, Power 
editors often know of developments long before the 
news can be released. 

This was the case with our November article on 
magnetohydrodynamic generation, a development 
we had known of, on a confidential basis, for some 
time. The exclusive technical story, prepared for 
Powen, preceded by several weeks the general press 
announcement of areas for further MHD investiga- 
tion by Avco and a group of ten utilities. 
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In OWeEF this month 


78TH YEAR 


JANUARY 1960 e VOL. 104 e NO. 1 @ 


Editorial: The ‘60’s—what do they hold? 


DESIGN AND EQUIPMENT APPLICATION 


A TD report: Thermoelectric cooling shapes up for a promising future_ 
Practical guide to electrostatic-precipitator selection 

Which control valve for your heater drains?—last of two parts 

This PTG system guarantees dc-supply continuity Lined 

Automatic watchdogs ward off coal bottlenecks si 
Do-it-yourself figures on automatic-extraction turbines—part " in series_ 
Cancel out the hide-and-seek factor in electrical system alterations _ 
Utility tests out high-flow-rate demineralization... = 

Fresh water from the seo—via nuclear power_ 


DEPARTMENTS 


Nuclear notes: News briefs on the latest 
Comment: Two pages reserved for readers’ remarks_ 
Data sheet: Throttling-valve materiai selection... 
Technical briefs: Digests of latest engineering papers for busy power men. _ s«&94 
New literature: Yours simply for mailing postage-free Reader Service card ___ 101A 
Equipment design of the month: Fused load interrupter closes on 44,500 amp___112 
Plant equipment news: Your information center for new products and materials___114 
Thermo refresher: What are the sources of energy?____ iikiboctasnaipiidipsancknnsgaaeee 
Marmaduke Surfaceblow ties down some dancing cold headers__ nae 
Powerscope: A selective look at this month’s power-field happenings ._..__._____150 
Reports from the field 152 Calendar of events__... 
Appointments - Engineers’ bookshelf... 
George Edwards tells a way you can make $6 by spending $1... ==> i 


PLANT MAINTENANCE AND MANAGEMENT 


Team-spirited co-op fight on air pollution around Cincinnati 
Dynamite takes down old stacks the easy way... 
Operators’ notebook: Try shooting those dirty boiler tubes 
Here are the ABC’s of servicing your pneumatic controls. 
_ Why test electrical insulation by de step voltage?- 
Plant electrical fact file: Oscilloscope troubleshoots control circuits 
Plant problems: Here’s how Power readers tackle them 
Practical ideas to keep your plant running at peak efficiency 


postage paid at New York, N. Y. and additional mailing offices. Printed in 
U.S.A. Title registered in U.S. Patent Office. © Copyrighted 1959 McGraw- 
Hill Publishing Company, Inc, all rights reserved. 

UNCONDITIONAL GUARANTEE: Our primary aim is to provide 
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address to Fulfillment Manager, Power, 330 W 42nd St, New York 
%6, N. Y. Subscribers should notify Fulfillment Manager promptly of 


subscribers with a useful and valuable publication. Your comments and 
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The publisner, upon written request from any subscriber to our New York 
office, agrees to refund the part of the subscription price applying to copies 
not yet mailed. 

Power articles are indexed in both the Industrial Arts Index and the 
Engineering Index. Power publishes its own annual index, obtainable on 
request to the Editor. Notice of availability appears in Power. 
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B&aW’'s FO 


Package Boiler 


This shop-assembled, B&W FO Package Boiler—being 
shipped as a single unit—is on its way to handle an 
important job. 
. The FO Boiler will supply all the steam to heat a new 
F oe $22 million, 1728 family, cooperative apartment house in 
# BABCOCK _ New York City. Simplicity of installation is only one of 
‘WILCOX the FO Boiler’s attractive features: just remove it from 
the flatcar or truck, make the necessary connections, 


ss EQUIPMENT ee This natural circulation boiler delivers up to 100,000 


Ib of steam per hour. It's B&W designed, to give you 
reliable high capacity with minimum maintenance in a 
small space. If you have a problem involving steam, 
B&W —with nearly a century of experience in the design 
and manufacture of steam generating equipment—will 
be delighted to help you. Just write to The Babcock & 
Wilcox Company, Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 
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AT F.M. TAIT STATION, DAYTON POWER & LIGHT CO. 


BOILER CLEANING IMPROVEMENT 
HELPS MODERNIZATION PROGRAM 


SAVE $40,000 


DIAMOND BLOWERS and AUTOMATIC 


In the continuous struggle to cut operating costs, the 
Dayton Power & Light Co. has found a very useful 
tool in “Boiler Cleaning Modernization.” 

By applying the latest soot blowing equipment to 
four of their boilers at the F. M. Tait Station, together 
with other features of the modernization program, the 
Dayton Power & Light Co. was able to reduce the 
operating costs on these boilers by some $40,000 per 
year and also cut blower maintenance costs. 

On the first boiler that had its cleaning modern- 
ized, 17 rotating elements were removed; the remain- 
ing seven blowers of this type were electrified for 
automatic control. The cleaning equipment added con- 


“Three of the Diamond odel IK Retracting Blowers installed to Rotory elements were retained in cooler locotions 
_ replace manually operated rotary blowers. Electric motor driven, they 
__ Gre controtied by the Automatic Sequential Panel. Air is used as the 


Aviomatic Sequential Panel, 


sisted of five Long Retracting Blowers and six Short 
Retracting Blowers. All blowers are automatically con- 
trolled by a Diamond Selectromatic Panel. 

This is one of many examples of the savings 
possible by improvements now available in Diamond 
Blowers and Automatic Sequential Control. Over the 
years Diamond has engaged in continuous aggressive 
research in boiler cleaning. This research has paid off 
in improvements that save you money and improve 
your operation. 

Let us make a study of your boiler cleaning... 
perhaps similar savings can be suggested. 
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Per Year in Operation 


and Cut Blower Maintenance Costs 


Two of the air blowing Mode! 
1R short retracting wall 
blowers with electric auto- 
matic operation. 


Diamond Automatic Sequential Control Panel in- 
stalled as part of the modernization program at 
the F. M. Tait Station. This panel automatically 
operates each blower in turn until the blewing 
cycle is complete. Any individual biower may be 
operated independently by simple turning switches. 
Cleaning program is set up by switches. Operator 
starts — thenceforth operation is automatic. 


DIAMOND POWER 


SPECIALTY CORP. 
LANCASTER, OHIO 


DIAMOND SPECIALTY LIMITED « WINDSOR, ONTARIO 
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YARWAY 


SEATLESS 


Features balanced nitralloy 
hollow plunger that seals 
line drop-tight, yet permits 
free, unobstructed flow in 
blow-down. Other features 
—laminated packing, ale- 
mite lubrication, ball thrust. 
bearings. USED SUCCESS- 
FULLY IN OVER 15,000 
BOILER PLANTS. 


YARWAY 
HARD-SEAT 


Features tough,  stellite- 
faced and ground disc and 
seat ring, mated to provide 
smooth long-wearing sur- 
faces. Stream-line flow. 
Alemite lubrication. MORE 
THAN 4 OUT OF 5 HIGH 
PRESSURE BOILER PLANTS 
USE YARWAY BLOW-OFF 
VALVES. 


LOW and 


MEDIUM” 


PRESSURES 
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serve every boiler blow-down need 


@ Whatever your pressure requirement, whatever 
your piping requirement—there’s a Yarway 
Blow-Off Valve to exactly meet your needs. 

Popular Yarway seatless design keeps blow- 
down lines drop-tight in low and medium pres- 
sure ranges. Sturdy Yarway stellite seat and disc 
design protects higher pressures. 


All Yarway Blow-Off Valves are strong, rugged 
valves, built to withstand the punishment of 
regular or emergency blowing-down under full 
boiler pressure, and are available in metals that 
stand up under acid washing of boilers. 


Write for new Yarway Blow-Off Valve Bul- 
letins—B-426 (pressures to 400 psi) or B-434 
(pressures to 2500 psi). 


Yarway Type C 
Seatiess Tandem 
Biow-Off Vaive 
combining angle and 
straightway veives. Other 
combinations ovailable. 
Flenged or welding 
connections available. 
For boiler pressures to 


Yarway Type B Seatiess Blow-Off 
Valve, iron body for hoiler pressures 
te 200 psi, steel hodies, for pres- 
seren to 400 psi. Angle valve shown, 
straightway available. Flenged con- 
nections. See Byulietin 8-426. 


© Yarway Type B Seatiess Tandem Biow-Off Vaive 
combining two angle valves. Other combinations 
avnilable. Iron bodies for boiler pressures to 200 
psi, steel bodies for p es to 400 psi. See 
Bulletin B-426. 


600 psi. NOTE: When 
used in tandem with a 
Yarway Herd-Seat Valve, 
Type C Seatiess may be 
wsed to 1500 psi. See 


Bulletin 8-434. 


LET YARWAY HELP SOLVE YOUR 
BOILER BLOW-DOWN PROBLEMS! 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


blow-off 
valves 
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Concentrated, here, in one centralized control room 
are all the meters and controls needed to operate a 
Cyclone Furnace Boiler. Bailey puts them at your 
finger tips. Makes operating duties a pleasure. 
Increases plant efficiency. 


Bailey is the choice of virtually all the most efficient 
plants on the Federal Power Commission’s heat rate 
report. Here’s why: 


1. A Complete Line of Equipment 


You can be sure a Bailey Engineer will offer the 


10 


How Bailey puts, your finger 


right combination of equipment to fit your needs. 


Bailey manufactures a complete line of standard, 
compatible pneumatic and electric metering and 
control equipment that has proved itself. Thousands 
of successful installations involving problems of 
measurement, combustion, and automatic control are 
your assurance of the best possible system. 


2. Experience 


Bailey Engineers have been making steam plants 
work efficiently for more than forty years. Veteran 
engineer and young engineer alike, the men who 
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Bailey MINI-LINE Equipment places controls at operator's finger- 
tips in the Central Control Room of Unit No.1, Gannon Station, 
Tampa Electric Company, Tampa, Florida. 


tips, controls for STEAM PLANTS 


represent Bailey, are storehouses of knowledge on 3. Sales and Service Convenient to You 


measurement and control. They are up-to-the-min- There's a Bailey District Office or Resident Engineer 
ute on the latest developments that can be applied close to you. Check your phone book for expert engi- 


to your particular problem. neering counsel on your steam plant control problems. 
A137-2 


instruments and controls for power and process 


BAILEY METER COMPANY 


1036 IVANHOE ROAD ° CLEVELAND 10, OHIO 
in Canada—Baliey Meter Company Limited, Montreal 
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Copes-Vulcan reducing and desuperheating 
station takes load swings at Barrett Plant 


Long Island Lighting Company uses a Copes-Vulcan 
desuperheating and pressure reducing station at their 
Edward F. Barrett Station. Steam is delivered to the 
reducing and desuperheating station at 2015 psig and 
1005 F. Specifications require the station to condition 
flows of 500 to 25,000 pounds per hour down to 165 
psig and 385-400 F. Maximum flow is 1000 pounds per 
hour in spring and fall, 3,000 pounds in winter. 

During the evening hours in the winter, the generating 
unit comes down to half load or less, requiring the 
PR&D station to feed pre-heater steam coils. When 
the steam coils are supplied from the PR&D station 
the load swings from 3,000 to 17,000 pounds per hour 
in 30 seconds. 

Male up of a Copes-Vulcan Carburetor-Type De- 


superheater and a heavy service, piston-type valve, this 
station has provided trouble-free operation since its 
installation two years ago. 

Besides the Carburetor-Type, Copes-Vulcan offers 
two other types of desuperheaters. 


Steam-Assist Desuperheater has negligible perma- 
nent pressure loss on loads of 15% to 100% of 
maximum. This in-line desuperheater normally uses 
assisting steam only on light loads where control is 
most difficult. Write for Bulletin 1024-A. 


Variable-Orifice Desuperheater holds reduced stearn 
temperatures constant less than 20 feet downstrearn 
from desuperheater outlet over a 50-to-1 load range. 
Write for Bulletin 1037. 


Copes-Vulcan Division 


BLAW- KNOX COMPANY 
Erie 4, Pennsylvania 
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BARRETT STATION CON- 
TROLS SOOT BLOWING on Unit 
1 with @ Vulcan Avtomotic- 


Above—3,000 TO 17,000 POUNDS PER HOUR IN 30 
SECONDS . . . That's the load swing handled by the Copes- 
Vulcan pressure reducing and desuperheating station during 
winter nights when steom coils are put into service. 


Upper left—-CARBURETOR-TYPE DESUPERHEATER 
USED AT BARRETT STATION. Superheated steam is di- 
rected to pass the spray nozzle, which injects cooling water 
into the steam before it enters the mixing chamber. The flow 
of cooling-water is controlled at the spray nozzle to moin- 
tain a pressure drop across the nozzle at all flows. Cooling- 
water «spray entering the mixing chomber is instantly evap- 
orated, thus lowering the steam temperature to that desired. 
Finc! temperature may be held within plus-or-minus 5°F. 

Available in standard 2” through 12” sizes, in 150- 
through 600-pound pressure standards for cast steel. Larger 
sizes and higher pressure standards are available on spe- 
cial application. Write for Bulletin 1056. 


POWER * JANUARY 1960 For more facts circle 209 on Reader Service card, p 101 


bination of both as the blowing | 
soot blower at any point in its 
} For details on Vuican's complete 
forces to deal with static and dynamic 
unbciances, ond with stuffing box fric- 4 
ments for unusually high operating force 
{ Copes-Vulcan also builds diaphragm- 
sure standards from 125 through 
lored fo its job. For details, write ‘oe 
13 
ait: 
‘4 et 


Revere 90/10 Cupro- 
Baffles and 


ee exchangers will be exchanging heat between 
process water on the shell side and sea water on the tube 
side. Under these dual-corrosion conditions just any alloy 
would not be able to stand the gaff. That’s why the engi- 
neers for Union Carbide Caribe specified Revere 90/10 
Cupro-Nickel to do the job . . . 36,000 Ibs. for the con- 
denser tubes and 14,000 Ibs. for the baffles and tube sheets. 
Data indicated that Revere’s 90/10 Cupro-Nickel would 
be satisfactory under the specific set of operating condi- 
tions which would be met in their installation in Ponce. 
Because there are seldom two jobs with the exact same 
set of operating conditions Revere has found through its 
long and varied experience that fitting the alloy to suit 
the job is the best way to extend tube life to the maximum. 
Te find the alloy or combination of alloys best suited 
to meet a specific set of operating conditions, Revere 
offers the help of its Research Department, made avail- 
able through the Technical Advisory Service. 
Revere makes tubes and tube sheets in all the custom- 
ary as well as special alloys. See the nearest Sales Office. 


REVERE 


ONE OF THE 4 heat exchanger bundles which 
collectively accounted for 50,000 Ibs. of Revere 
90/10 Cupro-Nickel in the form of tubes, boffies 
and sheets. 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. ; 
Mills: Rome, N.Y.; Baltimore, Md.; Chicago, Clinton and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Brooklyn, N.Y.; Newport, Ark.; Ft. Calhoun, Neb. Sales Offices in Principal Cities, 
Distributors Everywhere, 
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Nickel Condenser Tubes, 
Tube Sheets 


Fabricated into Heat Exchangers by 
ENGINEERS and FABRICATORS, INC. 


to be used in the Union Carbide Caribe’s chemical plant 
in Ponce, Puerto Rico under tough, dual-corrosion conditions 


a) CLOSE-UP of one of the bundles that has been 
completely tubed and is ready for bolting into the shell. 


(2) COMPLETED UNITS with channel heads in place and 
completely stacked ready for shipment to the Union 
Carbide Caribe incorporated chemical plant in Ponce, 
Puerto Rico. 


HERE YOU SEE a section of the shop of ENGINEERS 
and FABRICATORS, INC., Houston, Texas, where the 4 
heat exchangers were made. 
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THE YEARS-AHEAD DEVELOPMENT IN PIPE INSULATION ! 


3 times faster to apply than 2-layer segmental insula-_ 


tion, new “K&M” ZEBRA is a multi-layer sectional- 
type thermal insulation for low, medium and high 
temperatures. And, it’s as rugged as it is speedy. 
ZEBRA withstood repeated drops up to 8 inches 
without cracking...in increments of one inch. Bend 
it...and there’s no cracking. (Its deflection at break- 
ing point is 2 to 4 times that of ordinary insulation.) 
That’s why breakage during installation practically 
disappears. There’s a new ease of handling, too. No 
skin irritation..No skin penetration by ragged projec- 
tions. “K&M” ZEBRA is smooth-surfaced. Get more 
information on this exciting, new development in pipe 
insulation. Write to us today for more information. 
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For temperatures of 200°F. to 1200°F With- 
stands shock and heat without warping or crack- 
ing. * Made of calcium silicate—asbestos fiber 
bonded felts. « Can be re-used . . . can be dis- 
mantled and ve-applied. + Available in wide 
range of sizes and thicknesses. + Tested by an 
independent testing laboratory. 


KEASBEY & MATTISON 


COMPANY AMBLER « PENNSYLVANIA 
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1885-1960 


An Anniversary...and a Promise 


For 75 years this company has been building boilers. 

We are grateful for the skills and sense of responsibility of our 
engineers and craftsmen, working in the solid tradition of one of 
America’s first metalworking centers. They have met the 
needs of industry through the years, and developed O&S products 
to a high degree of reliability and performance. 

We don’t feel old. We feel younger and more capable than ever, 
and we make this promise to our friends and customers: We will 
never rest in our efforts to produce the finest, most advanced 
boilers and fuel burning systems that it is possible to build. 


President 


ORR &€ SEMBOWER, INC. 


850 Morgantown Road, Reading, Pa. + Since 1885 


PACKAGED BOILERS FUEL BURNING SYSTEMS 
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View of Avco-Everett laboratory’s experimental magnetohydrodynamic (MHD) power generator as it successfully 
lights a bank of 228 50-watt bulbs for the first time. The device already has produced more than 10,000-watt 
output and represents a first step in application of the MHD theory to generation of commercial electric power. 


Ten power companies join Avco 
in research program to develop new 
electric power generation system 


Ten leading power companies have joined with AVCO in a be 


research and development project which could revolutionize the 
nation’s electrical power industry and effect a 25 per cent increase 
in operating efficiency. 

Key to the project is the elimination of the turbine generator in 
power generation cycles. 

The new power system is based on the scientific principle of mag- 
netohydrodynamics (MHD). A small experimental laboratory de- 
vice, utilizing the MHD principle to generate electric power, is 
currently operating at the Avco-Everett Research Laboratory. 


The utility group joining with AVCO includes Appalachian 
Power Company, Central Illinois Light Company, Dayton Power 
and Light Company, Illinois Power Company, Indiana & Michi- 
gan Electric Company, Indianapolis Power and Light Company, 
Kansas City Power & Light Company, Louisville Gas and Electric 
Company, Ohio Power Company, and Union Electric Company. 


The 10-company utility group will be represented by American 
Electric Power Service Corporation, a subsidiary of American 
Electric Power Company, as agent in carrying out the joint 


venture with AVCO. 


WHAT IS MHD? 


Magnetohydrodynamics--MHD—is the study of the interactions be- 
tween a magnetic field and a superheated, ionized gas. Magnetohydro- 
dynamic studies have long been conducted by personnel of Avco- 
Everett Research Laboratory. AVCO scientists first began work in the 
MHD field in connection with space propulsion and successful re-entry 
from outer space. As a result of these studies came the first indications 
that it might be possible to produce electricity for utility application. 


At sufficiently high temperatures, gases become ionized; that is, the 
atoms of the gas tend to lose one or more of the electrons which circle 
the atomic nucleus. When electrons are lost, the atom becomes a 
positively charged ion. 


An ionized gas will conduct electricity. An ionized gas passing through 
a magnetic field will generate electricity. This is because the gas is an 
electrical conductor and acts like the armature which passes through 
a magnetic field to generate electricity in a conventional power plant. 
In a conventional electric plant a solid coil of wire, the armature, passes 
through a magnetic field to produce electricity. In the MHD generator 
a superheated, ionized gas is substituted for the armature, eliminating 
much of the heavy and costly equipment of a conventional system. 


System chart shows magnetohydrodynamic commercial power 
generation cycle. Chemical furnace or nuclear reactor (lower 
left) heats and ionizes working gas, which then flows through 
magnetic field in the MHD generator. Direct current is 
tapped off the ionized gas by means of electrodes in the 
generator. Gas is then cooled in regenerator and heat sink, 
compressed and preheated in regenerator prior to re-entering 
furnace for heating and ionization. 


AVCO CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N. Y. 


Aveo 
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ENGINEERED 
PRODUCTS 


for Plant Maintenance 


PROTECT EQUIPMENT FROM 
DAMAGE DUE TO 
HIGH PRESSURE, TEMPERATURE 


Now, more than ever, plant engineers 
and maintenance men specify Garlock 
PK MECHANIPAK* Seals, LATTICE- 
Braip* Asbestos Packings and GUARD- 
1AN* Gaskets for safe, long lasting pre- 
vention of equipment failure due to 
high pressures and temperatures. 


Garlock PK MECHANIPAK Mechanical 
Seals are easy to install and maintain. 
They are completely self-contained ... 
no parts to put together. Rotating 
portion simply slides onto shaft; sta- 
tionary portion positions quickly. 
Once installed, further adjustment is 
unnecessary. No parts of the seal move 
on the shaft or sleeve, eliminating 
wear on the shaft. Available in shaft 
sizes from %” to 3” ... operate at 
temperatures to 212°F, pressures to 
150 pe shaft speeds to 2000 fpm. 
Catalog AD-150. 


Garlock LATTICE-BRAID Packings are 
engineered for longer packing life. 
They employ a through-and-through 
braiding construction. As illustrated 
above, each strand passes diagonally 
through the packing at a 45° angle. 
This unique construction makes a 
completely unified structure, resulting 
in greater strength. Since there is no 
single outer braid to wear through, 
Garlock LATTICE-BRAID will wear Tes 
beyond the limits of ordinary pack- 
ings. Applicable against water, steam, 
oil, gases and chemicals to 700°F. 
Catalog AD-131. 


Garlock GUARDIAN Gaskets provide a 
safe, positive seal against high tem- 
peratures and pressures of steam, oils, 
gases, liquids. Construction assures 
dependable sealing under varyin 
service conditions. Strips of Vahapet 
metal, alternated with layers of 
asbestos or Teflont, are spiral wound 
to form the gasket. A predetermined 
density is introduced into the gasket 
to satisfy application requirements. 
Used at temperatures to 1050°F, 
pressures to 2500 psi . . . available in 
round, oval, square, flat side, diamond, 
pear and other sha in practically 
any size. Catalog AD-104. 


For more information, contact the 
nearest of Garlock’s 26 sales offices and 
warehouses throughout the U.S. and 
Canada. Or, write for catalogs. The 
Garlock Packing Company, Palmyra, 
New York. 

Canadian Div.: The Garlock Packing 
Company of Canada Ltd. 

Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 

*Registered Trademark 

{DuPont Trademark for TFE Fluorocarbon Resin 
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PK MECHANIPAK Mechonical Seals are self-contained, 
can be installed simply and quickly, eliminate adjust- 
ment during operation. Offer leak-proof sealing with- 
out shalt wear. 


LATTICE-BRAID Packing lasts far beyond 
the limits of other packings . . . once 
installed, rarely requires further gland 
adjustment Gives maximum service 
life over a wide ra of temperatures, 
pressures. Only Garlock can give 


you Latrice-Bra. 


GUARDIAN Gasket V-shaped metal plies 
have an automatic spring action that 
reacts variations compression, 
internal pressiires, and temperature 
Assure feak-proof seal under", 
most severe conditions. 
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ILLUSTRATES: 
‘VALVE SELECTION 


ANGLE VaLve— 
Fig. 2699, 600 Ib at 

9COF (2000 Ib WOG) 
with union bonnet, inside 


3 SLOW-OFF VALVE—Fig. 
641, straightway valve (ole 

evoilable as angle valve) 
300 Ib of 850 F, 


2 UNIVALVE* —Fig. 
2224, 1500 Ib. at 1050 F 
(3600 tb WOG) or 2500 
tb ot 1050 F (6000 Ib 


screw, replaceable sect, WOG) with outside 600 Ib at 850 F, 
knobbed handwheel, screw, Impactor® handle 1500 fb ot 
gud ewawed ends. seal-welded bonnet, 850 F, with 
Sizes to 1”. integral seat and integral Stellite 
socket welding ends. Sizes to 22”. seat, flanged 


ends, bolted bonnet. Sizes to 22”. 


| 
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What’s New from Edward Valves 


New Products . . . Solutions to Problems. . . Information on Steel Valves from Edward, 
Long-Time Pioneer in the Field! 


HOW SELECT FORGED STEEL VALVES 


When you need forged steel 
globe or angle valves (2'4” and 
smaller) for high-pressure and/or 
high-temperature applications, 
you can save money on your in- 
stallations as well as reduce fu- 
ture maintenance expense by 
making sure you select the 
proper valve. Here are a few sug- 
gestions. 

VALVE CONSTRUCTION DETAILS 
{See large illustration, opposite page) 

Valve Handwheel or Handle should 
be lorge enough to operate valve 
easily. Wheel spokes help keep hand- 
wheel cool. Knobbed design permits 
tight grip even with greosy gloves. 
Impact type handle will be helpful in 
obtaining tight closure for valves 1% 
to 2 in. 

Yoke Bushing moterial should be 
checked. High-strength aluminum 
bronzes ore usually test. Look for 
ample thread engagement between 
bushing and yoke and between bush- 
ing and stem. 


Gland-Stuffing Box —Stuffing box 
with bolted gland assures good pack- 
ing compression; hinged bolts swing out 
of the way but don't get lost. Be sure 
to get stainless steel bolts for maximum 
resistance to rusting, and for easy ad- 
justment even after years of service. 
Packing chamber should be deep and 
not excessively wide. 


Bonnet Joint of bolted construction 
is easiest to work with. You can disas- 
semble and reassemble with pocket- 
size tools. Union bonnet is compact and 
usually less expensive for smaller valve 
sizes, but is not recommended for high 
temperatures. Bonnet gasket of soft 
iron performs well in most services but 
spiral wound metallic-asbestos gaskets 
are superior in high temperature serv- 
ices. For extreme pressure-temperature 
services welded bonnet joints for per- 
manent tightness are desirable. Seal- 


welded type bonnet has advantage 
over fully welded design because it 
permits disassembly and reassembly. 


Seat-Disk Joint—An integral hard- 
faced seat is generally regarded as 
superior to screwed seat construction 
because it eliminates body-seat leak- 
age ond retains hardness under tem- 
perature. A hard faced disk or disk of 
special alloy is desirable in high tem- 
perature services; but 13 per cent 
chromium stainless steel is an excellent 
all purpose material below 750 F. 


Other Features to Evaluate — Volve 
compactness is important because you 
frequently find small piping located in 
crowded quarters. Inclined bonnet 
globe valves are less likely to erode 
due to high velocities—hove less pres- 
sure loss. Valves of “inside screw” de- 
sign (stem threads below packing 
chamber) are usually lower priced and 
give good service where temperature 
is not too high and where line fluids 
are free of sediment. But, best design 
and materials are useless without ex- 
perienced workmanship and rigid 
qvality control. 


VALVE APPLICATION SUGGESTIONS 
First, determine whether a 
standard valve will do the job 
before ordering expensive special 
designs. (Your Edward Repre- 
sentative can help you decide.) 
Often a slight modification of a 
standard valve, or a combination 
of standard valves, will do the 
job. Here are some facts about 
types of standard valves and their 
application: 


© For many services, angle valves [illus- 
trated by valve #1) reduce installa- 
tion cost, minimize pressure drop, im- 
prove operational convenience. All 
Edward forged steel stop and stop- 
check valves from Y%” to 21/2” sizes 
are available in the angle version. 


© For high temperature, Edward forged 
steel valves with seal-welded bon- 
nets (42) permanently maintain pres- 
sure tightness without periodic tight- 
ening of bonnet joints. 

® For blow-off service, or wherever 
double valving is required, select sets 
of valves of the some basic type 
with hard-faced seating surface for 
dependability, longer life and inter- 
changeability of ports (#3). 

® For permanent tightness, select an 
instrument valve (#4) with corrosion- 
erosion resistant hard-faced seat or 
a valve with stainless steel body. 
Bonnetless design requires less main- 
tenance. 

® Piston-type check valve (#5), avail- 
able with union, bolted, or seal- 
welded cover, is best for most serv- 
ices because it will seat tighter, has 
easily repairable seat face. 

® Modern globe and angle stop valves 
(shown here) are more dependable 
than gate valves where repeated 
drop-tight closures are required, may 
be used for approximate flow regu- 
lation and moderate throttling. 


YOUR EDWARD REPRESENTATIVE 
will be glad to give you the 
complete story on these features, 
plus the many other advantages 
of Edward valves—such as posi- 
tive, pressure-tight backseats, 
self-centering disks, special stem 
and packing materials, and 
many others. Edward builds a 
complete line of cast and forged 
steel valves for pressures to 
10,000 Ibs. For additional infor- 
mation write to Edward Valves, 
Inc., 1230 W. 145th Street, East 
Chicago, Indiana. Subsidiary of 
Rockwell Manufacturing Com- 
pent. Represented in Canada 

y Lytle Engineering Specialties, 
Ltd., 360 Notre Dame St., W., 
Montreal 1, Quebec. 


4 insteument 
VALVE— Fig. 952Y, 
600 Ib or 2500 Ib 
ot 850 F (6000 Ib 
WOG) with swing 
bolte- gland, socket 
welding ends, no 
bonnet joint. 

Sizes %" to 1”. 


5 CHECK VALVE—Fig. 5538, piston 
type, 1500 Ib at 1050 F (3600 
ib WOG) bolted bonnet, 
screwed ends, integral 
Stellite seot. Sizes 

to 2”. 


*T.M. Reg. Pot. Off, 
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EOWARD STEEL VALVES 


Catalog 14 contains full dota on the Edward 
line of forged ond cast steel volves from 4%" to 18"; in 
globe and angle stop, gate, non-return, check, blow-off, 
stop-check, reef, hydraulic, instrument, gage and special 
designs; for pressures vp to 10,000 Ibs, with pressure-seol, 
bolted, union or welded bonnets, with screwed, welding 
or flanged ends. 
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HITACHI 


¥ 


Casing for 150,000 HP Francis Turbine for the Bhakra Power Station, India. 


Another Big Power Project for Hitachi 


When the Government of Punjab, India, 
called for international tenders for the 
big Bhakra Dam Po-ver Plant No. 1, to 
consist of five complete sets of generat- 
ing equipment, Hitachi was awarded a 
contract for five 150,000 HP hydraulic 
turbines in the face of spirited compe- 
tition. 


The output of these turbines was origi- 
nally planned to be 125,000 HP but it 
was decided to incrense this to 150,000 
HP (112,000 KW) at the normal head of 
400 feet (122 meters) in view of the 
capacity of the generators. These are 
rated at 100,000 KVA and 0.9 power 
factor, and capable of continuous opera- 
tion under a 15% overload. At the maxi- 
mum head of 512 feet (156 meters) the 
turbines can deliver 200,000 HP but their 
output over the normal head will be 
limited to 150,000 HP to co-ordinate 


their capacity to that of the generators. Coble Address: “HITACHY.“ TOKYO 
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How to keep your cost accountant contented 


Just ask him to amortize the cost of a U.S. Rubber Expan- 
sion Joint. 

He will have a pleasant time discovering that these joints 
never seem to wear out. Some have been in use for 30 years 
and are as sturdy as ever. No other rubber expansion joints 
have been in use that long. 

“U.S.” Expansion Joints are the only joints that have with- 
stood this test of time. As for value, “U.S.” Expansion Joints 
remain the cost accountant’s delight. Other so-called “just- 
as-good” joints costing a few dollars less can rob you of 
many times their complete cost when they cause downtime. 


Mechanical Goods Di..sv0n 


Your accountant will tell you that “U.S.” Expansion Joints 
comprise shrewd, logical insurance. These joints are the 
economical, flexible connections used in all kinds of pipe 
lines to take care of misalignment, vibration, expansion, con- 
traction and noise transmission. No moving parts to wear 
or bind; can be installed on new or old equipment. 


When you think of rubber, think of your “U.S.” Distributor. 
He's your bes{ on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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To Keep the Lights Burning 


Huge tonnages of United Electric Coal are used by public utilities to generate the 


electricity which supplies light, heat and power to industries and consumers. United 
Electric Coals ... preferred by many utilities and basic industries in the middle west. 


THE UNITED ELECTRIC COAL COMPANIES 


COALS: FIDELITY » CUBA » BUCKHEART + RUBY + MARY MOORE + BANNER 


CHICAGO, 307 N. Michigan Ave., Phone CEntral 6-6580 » PEORIA, Commercial National Bank Building, Phone 3-3711 + ST. LOUIS, Ambassador Building, Phone GArfield 1-3732 
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POWELL 


worlds largest family of valves 


‘Seal 
|_| wel ends. 4" lo 

| for 2590 pountis|in sizes 4" to 3", |_| 
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Stem anid yoke. Solid weda 
Stee! valves are availa! 
+ pressures. trom 150 through 


ape Tron Bady Broaza 
pr125 po 5.2. 


NO MATTER WHAT your flow control requirements, Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys. Powell distributors, located in all principal 
cities, maintain inventories to fill almost any need. For special engineering problems, write direct to: 


THE WM. POWELL Company + Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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POWER PLANT PRODUCTS HEAT ENGINEERED BY FOSTER WHEELER: 
Central Station and industrial Steam Generators » Steam Condensers and Pumps «+ Pulverized Fuel 


Systems + Feedwater Heaters « Packaged Steam Generators + Cooling Towers +» Nuclear Components 
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You don’t pay 
for this extra... 


At Foster Wheeler extra thoroughness is standard procedure. 
FW engineers are more than just designers and builders 
of equipment. They are also men with experience 

in the overall application, operation and servicing 

of power plant equipment. In knowing a little more 
about the whole plant, they are better able to produce 
efficient, rugged, easy-to-operate equipment. 


This extra thoroughness also refers to the conscientious 
work of FW shop men and technicians who are 
familiar with equipment end-use. They never forget 
that operating conditions are often more severe 

than those created in standard shop tests. 


And this extra thoroughness is further demonstrated 
in the training and supervision of the people responsible 
for product design and fabrication. 


The result .. . better engineered and better built 

power plant equipment! Prove this to your satisfaction 
by addressing an inquiry to Foster Wheeler Corporation, 
666 Fifth Avenue, New York 19, New York. 


FOSTER WHEELER 


MEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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1959 TOWER TESTS 


Show Marley’s Plus Performance Value | 


Here is the RECORD OF PERFORMANCE ... consecutive results of 
all acceptance tests of Marley industrial Cross-Flow cooling towers made 
in 1959. This tabulation certifies Marley’s ability to rate towers correctly 
and its single-minded purpose of applying them exactly as rated. Here are 
factual reports from 27 Marley installations in all parts of the country. 
Their specified capacities, operating conditions and types of service are as 
diversified as their geography, but tests uniformly emphasize the fact that 
these customers received a performance bonus that points up Marley 
Cross-Flows as vital investments in plant capacity and operating efficiency. 


SPECIFIED CONDITIONS _| 
TYPE OF SERVICE Hot Cold 
AND LOCATION Water 
i T2mp. 
Generating Station——Mid-Atlantic 97° 
Petroleum Refinery—Gulf Coast 95° 
Generating Station—Southern 100° 
Generating Station—Rocky Mtns. 95° 
Generating Station—-S. Atlantic 113° 
Petroleum Refinery—Gulf Coast 105.8° 
Appliance Mfg. Plant—E. Central 95° 
Petroleurn Refinery—Gulf Coast 112° 
Generating Station—Mid-Central 107.5° 
Petroleum Refinery—N. Atlantic 115° 
Meat Packing Plant—North Central 105° 
Jet Engine Plant—South Atlantic 95° 
Generating Station—Gulf Coast 104.6° 
Petroleum Refinery—Gulf Coast 111° 
Petroleum Refinery—North Central 110° 
Petroleum Refinery—East Central 120° 
Petroleum Refinery—Gulf Coast 120° 
Petrochemical Plant—Gulf Coast 115° 
Air Conditioning—Mid-Atlantic 95° 
Atomic Test Facility—North West 112° 
Chemical Plant—Gulf Coast 155° 
Air Conditioning-——Gulf Coast 93.5° 
Petroleum Refinery—Central 120° 
Paper Mill—South Central 
Air Conditioning—South Central 
Generating Station—Mid-South 
Generating Station—West Coast 


to increase 


fied 


“TEST YOUR TOWER”—a brochure that details the Marley method of tower testing, and “ANALYZE 
YOUR BIDS”—one that presents a logical means of pre-purchase evaluation, should be in every 
engineering library. Your Marley engineer will gladly furnish copies or just send a request to 


THE MARLEY COMPANY Y MARLEY KANSAS CITY, MISSOURI 
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: Degrees 
Cold Water | Percent 
| Temp.’ | Capacity 
.19° [+ 19% | 
4 +188° | + 9.75% 
RE | + 45° |+ 58% 
| + 40° |+ 5.00% oe 
| +110° |+ 73% 
[ + 45° [+ 33% 
+ 47° | + 35% 
+ 65° [+ 55% 
| | +150° [+ 59% | 
| + 10° [+ 14% 
+ .25°_ | + 184% 
| + 05° |+ 025% 
[+ 70° [+ 54% 
es NOTES: 1) Total capacity four identical towers: results are average of tests conducted on two towers. 2) Cooling Tower Institute observer dur- sie 
ie tots), of tower remodeled mors than of 4) fant sre to 
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largest selection of asbestos textiles anywhere 


It’s the high quality Chrysotile asbestos that puts the “muscle” in UNARCO 
Asbestos Textiles and with this strength and toughness comes superior 
resistance to heat. No particular secret about it. UNARCO just combines 
skillful fiberizing, blending, carding, spinning and weaving to offer you the 
highest quality asbestos textiles at competitive prices. 


UNARCO presents a long lineup of textiles from which to pick and choose 
in a considerable variety of styles, textures, weights and thicknesses. Check 
the list at right. Which one of these specialized textile products can help 
you? Or do you have need for a special product that we can develop for 
you? Whatever your requirements, UNARCO specialists will work with 
you to meet your needs completely. 


A broad line of high quality asbestos textiles at competitive prices 


TYPES OF UNARCO 
ASBESTOS TEXTILES 


@ Cleth: Piain, metrilic or reinforced . . . all grades. 
@ Satety Cloth: Ai! grades plus extra high tensile, 
@ Tapes: Non-metallic or metallic... all grades. 


@ Woven and Graided Tubing: Pisin, metallic of 
neoprene coated or metallic . .. ali grades. 


@ Lap: Available in 3 Underwriter's grades. 
@ Roving: Soft rubbed or compacted. 

@ Cord: Pisin, wax sized or starched. 

@ Yarn: Piain or metallic... all grades. 

@ Wick: Commercial and other grades. 

@ Repe: Commercial and other grades. 


Wovenstone A tape with in- 
serted brass wire. 


Complete 
data booklet 
FREE... 


Here's a comprehen- 
sive study of all as- 
bestos textile prod- 
ucts. It's a “must” if 
you use or contem- 
plate using such products. 


UNARCO PRODUCTS 


« UNIBESTOS, Amosite Asbestos 
Pipe Covering and Block « Calcium 
Silicate Pipe Covering and Block 
e 85% Magnesia Pipe Covering and 
Block « Mineral Fiber Block « Wrap- 
On Insulation « Lace-On Insulation 
Turbine Blankets + Insulating and 
Finishing Cements » Asbestos Tex- 
tiles « Packing and Gasketing. 


UNION ASBESTOS AND RUBBER COMPANY + FIBROUS PRODUCTS DIVISION 


DEPT. 213, Bloomington, Illinois 
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LEAK-PROOF ONE-PIECE CONSTRUCTION 


from socket to tip of bourdon tube...ac- 
complished by the exclusive Marsh “‘Cono- 
weld” process. 


STURDY "MARSHALLOY” CASE formed of 
boiler-plate thickness steel, copper clad in- 
side and outside by *“*Marshalloy”’ process to 
give it all the durability and the corrosion 
resistance of solid copper with the depend- 
able strength of steel. 


SUPERLATIVE "MASTERGAUGE" MOVE- 
MENT with exclusive “coined” sector gear, 
self lubricating, frictionless action and other 
refinements that add years to service life. 


TYPES FOR EVERY SERVICE... wide range 
of bourdon tubes including stainless steels 
and monel. Full range of pressures, vacuum, 
compound gauges in endless sizes, case 
styles. Only Marsh has the “Safecase”™ for 
dangerous gauge applications. 


“Mastergauge™ is standard bearer for the broad line of Marsh Gauges 
fully covered in Catalog 76-G. All are available with the “Recalibrator” 
—best way to correct a gauge that has been knocked out of adjustment. 


MARSH INSTRUMENT COMPANY 
Division of Colorado Oil and Gas Corporation 
Dept. F., Skokie, Mlinois 

Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada 
Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas 


MARS 


GAUGES + DIAL THERMOMETERS + REFRIGERATION INSTRUMENTS + HEATING SPECIALTIES 
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SCENE: One of the largest open hearth installations in the country. 
DEEP DARK PLOT: Smoke abatement on a gigantic scale. 
STELLAR CAST: Efficient electrostatic precipitators. 


PRODUCER: Koppers—a leading manufacturer of gas cleaning 


uipment for industry. 
— *Facts available on request 


ELECTROSTATIC PRECIPITATORS 


Engineered Products Sold with Service * Baltimore 3, Maryland 


ZEOLITE WATER SOFT- 
ENER — manual and 
automatic. Up to 44% 
more soft water out- 
put from a softener of 
given size. 


ULTRA-DEIONIZERS — 
produce highest quol- 
ity mineral-free water. 
Replace distillation 
methods at fraction of 
distillation cost. 


DEALKALIZATION & 
1ON EXCHANGE SYS- 
TEMS—Dealkalizers to 
control alkalinity. lon 
Exchangers to produce 
water of any desired 
quality. 


CHEMICAL TREAT- 
MENT SYSTEMS—pre- 
vent scale, corrosion 
and depositions with 
Elgin specially formu- 
lated chemicals. 


CLARIFIER—for remov- 
ing excess alkalinity 
and solids for clarifi- 
cation of turbid waters. 


DEGASITORS—for re- 
moval of entrained 
gases from water by 
aeration. 
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Typical Elgin Automatic Deioni 


WHO IS QUALIFIED 


To handle your water conditioning job? 


Today's remarkable advances in water 
conditioning should suggest methods 
and equipment that can perform a 

rofitable service for you .. . and this 
Brin s up the all-important question: 

Who is best er to get right down 
to the practical job of putting these ad- 
vanced methods to work for you under 
your specific conditions? 

Certainly the best answers will be 
found in an organization like Elgin 
that knows and offers every modern 


and authoritative approach to any 
water conditioning problem. 

The scope of Elgin equipment and 
services is briefly touched upon here. 
To cover the full line would require 
many pages, but whatever your prob- 
lem, Elgin with 50 years of intensive 
specialization is well qualified to solve 
it. No other organization is better 
equipped to determine your needs and 
meet them in the best and most eco- 
nomical way. 


Your nearest Elgin Representative would like to put our 
fifty years of experience to work for you. Or, if you prefer, 
tell us your conditions and we will send covering bulletins. 


ELGIN SOFTENER CORPORATION 
130 No. Grove Avenue, Elgin, Illinois 


Representatives in Principal Cities 


In Canada: G. F. Sterne & Sons lid, Brantford 


DEAERATING HEAT- 
ERS—supply make-up 
water pre-heated by 
exhaust steam in 
which CO2 and oxy- 
gen are eliminated. 
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WATER FILTERS—Dio- 
tomite, sand, anthra- 
filt, activated carbon 
and oil removal filters 
in all types and sizes, 
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ELLIOTT 
YR TURBINES 


Desert heat, arctic cold, driving rain and swirling dust 
don’t faze rugged, dependable Elliott YR Turbines. Tightly 
sealed against dust, fumes and moisture . . . built strong 
and husky . . . these machines make dependable, economical 
drives for pumps, compressors, fans, line shafts, generators 
and other equipment. 

The governor is simple and reliable, and is available in 
several modifications to match speed and pressure control 
requirements. YR turbines are designed for easy installa- 
tion and service. Many key parts are interchangeable for 
various frame sizes. Four sizes are shown at the right. 
Write for descriptive bulletin H22-C. 


In addition to the units illustrated here, Ellictt mokes 
50,000 hp, and turbine-generators through 44 mw. 


ELLIOTT Company 


JEANNETTE, PENNSYLVANIA 


hig 
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AERIAL VIEW OF TORRING- 
TON’S EXCELSIOR PLANT, 
TORRINGTON, CONN. Tor- 
rington is world renowned 
for its manufacture of bear- 
ings, needles, bicycles and 
metal specialties. 


ONE OF TWO UNION TYPE 
MH PACKAGED BOILERS 
serving Torrington's Excelsior 
Plant. Equipped for oil firing, 
this unit has o steam capacity 
of 15,000 Ibs./hr. at 250 
psi. 


Torrington racks up *12,500 savings in year 
with first of two Union Packaged Boilers 


Selected because its “construction and design appeared GET FULL DETAILS 


better than others . . . physical size fitted into plans,” including cut-away 

a 20,000 Ib./hr. Union Type MH Steam Generator illustrations, tube layouts 
was installed in the Excelsior Plant of The Torrington and dimension tables 
Company in October, 1955. by writing for 


Providing steam for process and space heat, the new Bulletin MH-353. 
boiler quickly proved its worth. In October 1956, as 
a second MH Unit (15,000 Ibs./hr.) was placed in 
operation, Torrington had this to say about the first: 
“Estimated savings for the first year are $12,500, as 
compared to our old coal burning hand fired boilers.” 
Throughout industry, numerous concerns report like 
economies as the result of modernizing with modern 
Union Type MH Steam Generators. 
Completely shop-assembled at Union Iron Works for 
delivery via rail or truck, Union Packaged MH Units 
are patterned after larger but similar field erected 
Type H Boilers, originated by Union over 17 years ago, 
With standard units designed in 13 sizes from 10,000 


to 50,000 Ibs. of steam per hour, Union Packaged 
Steam Generators can be readily equipped to handle UNION IRON WORKS 
multitudes of needs formerly requiring costly field ERIE, PENNSYLVANIA 


erection and special engineering. 
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Hall Industrial Water Report 


VOLUME 8 


JANUARY 1960 


Don’t Carry Things Too Far 


This familiar expression predicts trouble. Just as trouble with deposits 
comes when steam carries droplets of boiler water too far—out of the 
boiler steam drum into superheaters, turbines, heat exchangers and 
heating systems. Superheater tubes burn out, turbines lose efficiency 
and capacity, and heat transfer suffers. 

Hall engineers know how to combat carryover problems. They are 
familiar with the mechanical methods of purifying steam and know 
how to determine whether antifoams are also needed. They can help 
you to improve steam quality just as they can serve you on other water 
problems in the steam plant, or in cooling process or waste water 


disposal facilities. 


Spreading Oil on the Water 


At a southern synthetic fiber mill 
serious fouling of a turbine with 
water-soluble deposits required 
washing at intervals of approxi- 
mately three months. This puzzled 
Hall engineer T. A. McConomy no 
end because normally his checks on 
steam showed it to be of good qual- 
ity. Furthermore, he could find no 
place in the mill where the conden- 
sate, makeup water or boiler feed- 
water was being contaminated. The 
use of antifoams in the boiler water 
did not improve conditions. 

One day heavy carryover occurred 
—so heavy that steam temperature 
temporarily dropped almost 100°F. 
The alert operators collected sam- 
ples of boiler water. Analysis showed 
one to contain 28 ppm of ether-ex- 
tractable material and the other an 
astounding 1185 ppm. Infrared 
analysis showed the ether-soluble 
material to be largely lubricating oil. 

What was the source of the oil? 
Previous investigation had ruled out 
the mill. McConomy asked the oper- 
ators to keep a careful watch on the 
river water at the plant intake. A 
few days later an oil slick showed up. 

It was now easy to trace the source 
of contamination upstream to sev- 
eral service stations and small man- 
ufacturing plants which were dump- 
ing oil into the river. The job of 
getting them to stop was harder. So 
the filter plant operator now has an 
extra duty called “river watching.” 
This makes possible the diversion of 


oil-contaminated water from the 
steam plant, and saves the cost of 
additional, expensive equipment. 


Baffling Leaks 

Carryover was so bad in a mid- 
western automobile body plant that 
steam traps were continually plug- 
ging and a turbine-driven air com- 
pressor couldn’t produce at rated 
capacity. It was determined that one 
boiler of three was causing all of the 
trouble. 

Each boiler was put through its 
paces while steam quality was 
checked conductometrically by Hall 
engineer L. P. Dougherty. Steam 
from two of the boilers was found to 
be excellent under all conditions, 
even when operated at ratings well 
above normal. The third boiler acted 
all right until the rating was pushed 
a little above normal, then gobs of 
water went out in the steam. 

Having proved which boiler was 
the bad actor, Dougherty asked that 
it be taken out of service for inspec- 
tion of steam drum internals. Sure 
enough, the baffles were found to be 
hanging loosely, leaving spaces where 
steam could short-circuit to the off- 
takes without following the de- 
signed path. 

Baffles were tightened and the 
leaks closed up. Additional steam 
purity checks showed that the re- 
pairs were effective. Trouble stopped 
and has not recurred. 


Embrittlement in Steam Line 


Failure of steam lines due to caus- 
tic embrittlement is almost unheard 
of. It can occur, however, if the nec- 
essary conditions are present. Caus- 
tic soda must get into superheated 
steam to produce a concentrated 
solution and this solution must con- 
tact highly stressed metal. 

In one case high-pressure steam 
was reduced to 60 psi and desuper- 
heated to within 40°F of saturation 
temperature. Desuperheating water 
was a mixture of condensate and 
deionized water. The pH value of the 
deionized water was adjusted to 9.0- 
10.0 with caustic soda for protecting 
uncoated steel pipe from corrosion 
and for establishing desired alkalin- 
ity in the boiler water. 

The steam line was welded. Chill 
rings had been used and there were 
open spaces between the rings and 
the internal surface of the line. When 
desuperheating water was trapped in 
the spaces, it concentrated to pro- 
duce a strong caustic solution in con- 
tact with the stressed metal in the 
welds. Cracking and failure occurred. 

In this instance the major source 
of caustic soda was that added to the 
deionized water. However, sodium 
leakage or insufficient rinsing after 
anion exchanger regeneration could 
supply the caustic soda* Obviously 
then, deionizers must be operated 
with this in mind if the water is to 
be used for desuperheating. 


Water is your industry’s most im- 
portant raw material. Use it wisely. 


Industrial Water Problems 
Require Special Handling 

There are no “stock answers” to 
industrial water problems. For in- 
formation on how the Hall System 
can help you solve your particular 
water problems, write, wire or call 
address below. 


HALL LABORATORIES 


OIVISION OF HAGAN CHEMICALS 4 CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PA. 
in Magan Cor ) Limited, Toronto 


Hall Laboratories —Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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Iders of the new pump motor 
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Boiler Feed Pump or. It gives 
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It’s easy to remove louvers 
—just unbolt, lift off. Access 
plates let you clean thor- 
oughly behind stator core. 


Coils are readily checked 
for condition and cleanli- 
ness. Four-section air 
baffle comes out easily 
without taking off lower 
bearing bracket. 


Just lift the cap to inspect 
bearings. Raise the rotor 
shaft to roll out the lower 
bearing half. 


Learn more about the motor that’s a 
pleasure to service. Ask your nearby 
E-M Sales Engineer and write to the 
factory for your copy of illustrated 
brochure No. 1134-P. 


STRAIGHT-UP-VENTILATION AIR- -FLOW ACOUSTICAL CONTROL MINIMUM HIGHT VISIBILITY 


MFG. COMPANY MINNEAPOLIS 13, MINNESOTA 


that performs as well on the job as on the test stand 
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TURBINE 


tailored to meet your requirements 


For more than half a century, Terry has been one 
of the principal suppliers of turbo-gear units for 
driving slow-speed fans, generators, paper ma- 


chines, large pumps and the like. Each unit is 
= to meet the job requirements. The paper- 
machine drive illustrated is a good example of this 
individualized engineering. 

In service at a large southeastern en mill, the 
unit delivers 750 HP at 3350/500 RPM, with steam 
conditions of 450 Ibs., 660°F and 50 Ibs. back pres- 
sure. Equipped with a variable-speed governor, 
operated by remote control, the speed of the unit 


may be varied through a 10:1 range. Other features 
include forced-feed lubrication to turbine and gear 
bearings, and automatic shutdown and alarm in 
case of low oil pressure. 

Whatever your requirements for ~ tur- 
bine drives, a Terry engineer will be pleased to 
discuss them with you. Bulletin S-140 covers the 
full line of Terry turbines; Terry gears are de- 
scribed in bulletin S-130. 


THE TERRY STEAM TURBINE CO 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1212 
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Temperature Equalizing 
MULTI-PORT GAUGE* 


Improves Accuracy of Water Level Indication 


at High Operating Pressures 


Diagramatic illustration of new Diamond Tewperst=:e-Equalizing Multi-Port Gauge installation. 


By oc simple reliable means the Diamond Temperature Equalizing Multi-Port 
Gauge* effectively reduces error in gauge level reading at high cperating 
pressures. 

Gauge error (resulting from the gauge temperature being lower than boiler 
saturation temperature) is substontially avoided by introducing supplementary 
gauge heating in the form of steam condensing channels. These channels ore 
parallel to the gauge water level channel as illustrated, and serve to heat the 
gauge level channel by direct conduction of heat from condensing steam through 
the gauge body itself. No external source of energy or control is required. The 
heating channels have a natural circulation system independent of the gauge 
level channel so that no faulty operation can occur under any circumstance. 

Ask your local Diamond office or write directly to Lancaster, Ohio for 
Form 2150 for further information. 

*Patent Applied For. 


DIAMOND POWER ™” 


DIAMOND SPECIALTY \IMITED—Windsor, Ontario 
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First for Lasting Quality—from Mine to Market! 
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To keep tubes uniformly strong 
in condensers, feed water heaters, 
heat exchangers and similar equipment.. - 


PHELPS DODGE 


TUBING! 


Provides heavier wa!l thickness: 


a. At one or more points in tube length to compensate 
for thinning on outer portions of return bends. 


b. At points of support. 
Cc. At tube ends to meet special requirements. 


Produced in all standard sizes or manufactured to the particular 
design requirements of individual customers. 


Available in Cupro-Nickel, Red Brass, Aluminum Brass, Admiralty 
metal and Muntz metal. 


PHELPS DODGE COPPER 


SALES OFFICES: Atianta, Birmingham, Ala., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Denver, Fort Wayne, Greensboro, N.C., Houston, Jacksonville, Kansas City, Mo., Los 
Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, 
Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D. C. 
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Background photo shows Cooper-Bessemer 
A FM compressors for soot blowing service 
a in a large western utility. 


7 
ECONOMICS OF BOILER CLEANING a 
| WITH COMPRESSED AIR (Versus Steam) ~ Ei 
\Eressure ts apwoys odequote ft less maint ce of ven 
pohigher boiler WMiciency, OF andensate 
: For more facts circle 233 on Reader Service card, p 101 
Ie 


Soot blowing with air is 
faster, cleaner, less costly 


...a@ report on soot-blowing applications by 
L.B. Schueler, Power Plant Consulting Engineer, 
The Cooper-Bessemer Corporation 


The big reason why power companies and their consultants are switching from 
steam to air for soot blowing is to reduce costs. Compressed air does the job more 
thoroughly, uniformly, with less mess and at less cost. Its high efficiency increases 
the capacity, availability and economy of the entire furnace and boiler! Total 
maintenance cost is very much lower. 


The whoie story is given in the reprint of an article, “Steam or Air: Which 
costs more for boiler cleaning?” Write for your free copy. We will gladly work 
with you on your plans for compressor facilities for soot blowing . . . or other 
power plant needs. Call the nearest office. 


BRANCH OFFICES: Grove City » New York + Washington - Gloucester - Pittsburgh 
Chicago « Minneapolis « St. Louis - Kansas City - Tulsa + New Orleans « Shreveport - Houston 
Greggton Dallas Odessa Pampa Casper Seattle San Francisco Los Angeles 
SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd.... Edmonton « Calgary - Toronto 
Halifax 

C-B Southern, Inc... . Houston 

Cooper-Bessemer International Corporation... New York + Caracas - Mexico City 
Cooper-Bessemer, S.A.... Chur, Switzerland - The Hague, Netherlands 


GENERAL OFFICES: MOUNT VERNON, OHIO 
ENGINES: GAS - DIESEL DIESEL 


Multi-stage centrifugal compressor. Available 
from 7000 cfm and up. 


4 Multi-stage reciprocating compressor. Available 
up to 30,000 cfm free air. 


> 
Th 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
th. TURBINE O8 MOTOR DRIVEN 


STEAM TRAPS 


HERE’S no such thing as an all-purpose steam trap. 
That’s why it pays to know what each trap has to offer. 
Here are five examples that demonstrate how you can match the 
correct steam trap type to the exact requirements of each application. 


Sarco 
Thermo-Dynamic® 
Trap Type TO-50 


EXAMPLE 1: Outside Tracer 
Lines: A tough set of 
requirements 


One of the most demanding sets of 
requirements a steam trap has to 
face is found in outside steam trac- 
ing. The trap must not only rid tracer 
lines of condensate and air imme- 
diately they’re formed, but it must 
do so under exacting conditions. 
Pressures on each trap may vary 
widely. Installations may be remote 
and inaccessible to service. Water 
hammer may be a constant threat; 
freezing may be a hazard. Only the 
unique Thermo-Dynamic trap takes 
all these demands in stride. The 
Sarco TD-50 operates perfectly with- 
out adjustment through its full pres- 
sure range of 10-600 psi. It’s virtually 
immune to water hammer and won't 
freeze when instalied with a free 
discharge. Maintenance is, therefore, 


negligible. Compact, requiring no 
external support, the TD-50 is just 
about the easiest trap in the world to 
install. Once it’s installed, you can 
forget it. You can count on an 
extremely long, trouble-free service 
life with minimum maintenance 
attention. 

More closely thar. any other model, 
the TD-50 approximates an all-pur- 
pose trap. However, special applica- 
tion requirements might dictate the 
use of another type of Sarco trap. 
Sarco engineers stand ready to help 
you solve any trapping problems. 

Sarco 


Balanced Pressure 
Thermostatic Trap 


EXAMPLE 2: For steam jacket- 
ed process kettles: a trap that 
operates immediately on start- 
up and self adjusts to both low 
and high pressures 


When a large steam-jacketed process 
kettle starts up, the condensate load 


is high, and all air in the jacket must 
be released quickly. At this stage, 
however, the jacket pressure is low; 
yet it builds up rapidly as the process 
continues. Because a SARCO No. 9 
Balanced Pressure Thermostatic Trap 
is wide open on start-up, it releases 
initial air and condensate without 
the need for a bypass. And because it 
is self-adjusting, it works just as effi- 
ciently during the first processing 
stage when the jacket pressure is 
high. There are no seats to change 
for various working pressures. You 
can see why it is the obvious choice 
for steam jacketed process kettles, 


Sarco 
Float-Thermostatic 
Trap 


EXAMPLE 3: How to prevent 
water-logging in unit heaters 
and blast coils 


All unit heaters and blast coils have 
a relatively small internal volume in 
comparison with their steam con- 
densing capacity. Even slight water- 
logging can reduce heat output seri- 
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YOUR TRAPPING NEEDS 


ously. Pressures may vary widely 
under automatic temperature con- 
trol and so may the load because of 
variable demand. A trap to handle 
this application must adjust itself in- 
stantly to pressure and load charges. 
The most precise answer to this 
problem is the SARCO Float and 
Thermostatic Trap—and why: 
it releases air on start-up and during 
running, and, because it discharges 
condensate continuously, it does not 
set up in the system violent pres- 
sure changes that would upset close 
control, 


Sarco Liquid 
Expansion Trap 


EXAMPLE 4: How to release 
low temperature condensate 


When condensate cannot be returned 
to the boiler feed tank either because 
of distance or because it may be 
contaminated, it's economical to 
utilize some of the sensible heat as 
well as the latent heat of the steam. 

For this purpose a trap must be 
capable of releasing condensate to 
temperatures as low as 100° F. 

The sound trap selection here is 
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the SARCO No. 871 Liquid Expan- 
sion Trap because it can be set to 
release condensate at temperatures 
down to 100° F. regardless of supply 
pressure. This performance assures 
maximum steam economy. The Sarco 
No. 871 handles the starting load 
easily because of its wide open valve, 
which throttles the flow as the con- 
densate temperature rises. Further- 
more waterhammer cannot reach the 
operating element. No other type is 
as nearly perfect for this specific 
problem. 


EXAMPLE 5: Economic hand- 
ling of Water Hammer and 
Corrosive Conditions 


In applications in which water ham- 
mer or corrosive conditions are en- 
countered but in which low pressures 
or extremely high back pressures 
preclude the use of the Thermo- 
Dynamic trap, the Sarco Inverted 
Bucket Trap is recommended. While 


the Sarco I. B. is not exactly a fuel 
miser, its relatively rugged construc- 
tion will withstand considerable water 
hammer; and, when it is fitted with 
stainless steel internal parts, it offers 
excellent resistance to corrosion. 


* * * 


CONCLUSION: The right 
application is the economical 
installation 


When you choose steam traps that 
serve their purpose without frequent 
adjustmeni, and without mainte- 
nance or replacement problems, you 
save on down-time, man-hours, spare 
parts, and production slowdowns. 

You can get the money-saving solu- 
tion to every trap selection problem 
by consulting Sarco. You get impar- 
tial solutions, because only Sarco 
makes all 5 types of stegm traps: 
Thermo-Dynamic*, Thermostatic, 
Float Thermostatic, Liquid Expan- 
sion, and Bucket. 

You also get the benefit of Sarco’s 
50 years of specialized experience in 
the manufacture and application of 
temperature regulators, industrial air 
vents, pipeline strainers, dial and 
industrial thermometers, heating and 
cooling controls, heat exchangers, 
heating control systems and heating 
specialties. 

For literature or impartial help in 
solving your steam trapping or con- 
trol problems, contact your local 
Sarco Sales Representative, or write 
direct to Sarco. 1440 


°U.S. Pot. No. 2,817,353, 1.M. Reg. U.S. Pot. OM. 
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Still ANOTHER Cottrei/ Advancement By Western Precipitation... 


UNIQUE “FULL-RANGE” RAPPER CONTROL 
PROVIDES ENTIRELY NEW STANDARDS 
OF VERSATILITY 


With so many variables to be compensated, unusually wide 
adjustability of the Rapper System has long been a prime 
objective for optimum Operating efficiency. But complex fac- 
tors have prevented its attainment until development of 
Western Precipitation’s new ‘Full Range’ Rapper Control. 


By simply adjusting a few dials, ‘Full Range” Control permits: 
> wut. FREQUENCY avuustment 


from a complete rapping cycle every [0 seconds to every 
one 
3% hours... or any desired cycle in between! 


> Fut INTENSITY apsustment 
from zero to maximum over an unusually wide range! 


FULL PATTERN 


2, 4 or 8 impacts per cycle can be selected, with each cycle 
varying from light to heavy on successive impacts within the 
cycie~ ali automatically controlied to choice of pre-selected 
x: operating limits! | 


Cle new BROCHURE 


which describes and illustrates the new 
“Full Range” Rapper Control —the latest 

product of Western Precipitation’s pro- 
gram of continuous advancement! 


WESTERN 


COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 

CMP Combination Units | 

DUALAIRE Jet-Cleaned Filters 

THERM-O-FLEX Hi-Temp Filters | 

TURBULAIRE-DOYLE Scrubbers j 

HOLO-FLITE Processors 
HI-TURBIANT Heaters I 


Other important Advantages... 


Greater Safety: The “Full Range” Control has no 
dangerous high voltage circuits to endanger personnel. 
Entire unit is in “low-voltage” category. 

All “Passive"' Design: There are no motors, gears, 


or other high maintenance components in the “Full 
Range” Control. It is completely electronic. 


Space-Saving Compactness: The “Full Range” 
Control requires about half the space of previous designs. 
Also is water and dust tight—can be located virtually 
anywhere. 


Unitized Circuitry: All related parts are unitized 
into separate “cans” for simplified maintenance. 


For quick assistance, call or 
wire collect our nearest office. 


PRECIPITATION 


CORPORATION 


Engi and C of Equip for Cotlection of Suspended Material trom Gases . . . and Equipment for the Process industries 
LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 
Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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Rapping Frequency... Rapping Intensity... Rapping Pattern 
| ALL EASILY ADJUSTABLE TO MEET OPERATING REQUIREMENTS a 
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Manufacturing Chemists for Over 100 Years 


ACID 


Offers Unique 
Advantages in Cleaning 
Stainless Steel 
Equipment 


For chemical cleaning of stainless steel equipment such as boilers, heat exchangers, atomic 
reactors and chemical processing equipment, citric acid is the product of choice. Now, by 
using citric acid (which is chloride free), you can be sure of safe, efficient cleaning with 
reduced after-rinsing. Citric acid has a history of proven success. 


Here are the unique advantages of Pfizer Citric Acid that you can discuss 
with your chemical cleaning service company: 


Citric acid is highly efficient in Citric acid cleaning completely Citric acid is sold as a dry, 
removing imbedded metal and eliminates the possibility of 100% acid—meaning savings in 
@ oxide film from stainless steel. @ chloride stress corrosion. @ storage and handling. 


tering ability prevents repre- 


hibited without losing its clean- easy to handle, and non-toxic. 
®@ cipitation of dissolved scale. 


@ ing or sequestering ability. * 


Ys Citrie acid’s excellent seques- 4 Citric acid can be effectively in- Citric acid is water soluble, 


CHAS. PFIZER & CO.,INC. « Chemical Sales Division «+ 630 FLUSHING AVENUE, BROOKLYN 6, N.Y. 
Brench Offices: Clifton, New Jersey © Chicago, lilinois * San Francisco, California * Vernon, California «+ Atlanta, Georgia « Pallas, Texas * Montzeal, Canada 
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(Advertisement ) 


Some Straight Talk 
On Steam Trap Capacity 


...or pulling away the curtain of confusion 
that surrounds steam trap capacity ratings. 


Unfortunately, for the steam trap 
buyer, the subject of steam trap capac- 
ity has become cloudy and confused 
by a landslide of claims, counter- 
claims and inconsistent “standards” 
for measurement. So let’s take a cold 
hard look at this subject so vital to 
the efficient operation of your plant. 


What Determines 
Steam Trap Capacity? 
There are three factors that deter- 
mine the capacity of a steam trap: 

1. The area of the orifice. 

2. The density of the condensate. 

3. The pressure differential across 

the trap. 

Let’s take a closer look at each of 
these: 

Area of orifice is usually specified by 
the trap manufacturer or can be cal- 
culated from the diameter. Nothing 
complicated here. 

Density of condensate depends on 
temperature. A cubic foct of cold 
water weighs 62.4 Ibs. At 250° F. or 
15 psi, it weighs less than 59 lbs. 
This is important. Don’t overlook it. 
Pressure differential across the trap 
is most significant. And it is compli- 
cated by the many factors that affect 
it, such as: 

1. Pressure drop between unit 
drained and the trap when the trap 
valve is open. 

2. Distance the trap valve is 
moved from the valve seat. 

3. Back pressure on the trap with 
orifice closed; ie. return header 
pressure. 

4. Increase in back pressure pro- 
duced by condensate and flash steam 
flowing in the discharge line. This 
in turn is affected by the diameter 
and length of the discharge line, plus 
friction caused by valves and fittings. 


Orifice Capacity 
Vs. Steam Trap Capacity 

Figure 1 shows a 42” diameter sharp- 
edged orifice at the end of a pipe 
filled with cold water at 15 Ibs. pres- 
sure. The capacity of this orifice 
using a 61 coefficient of flow would 
be 8,800 lbs. per hr. Now, would this 
14” orifice if used in a %4” steam trap 

ed as shown in Figure 2 pro- 
vide the trap with a continuous dis- 
charge capacity of 8,800 lbs. of hot 
condensate per hour? The answer is 


} 15 psig V 
| 70° F 


Fig. 2—Determination of the 
hot condensote copacity of o y 
steom trap. 


Fig. }—Determinotion of the cold woter 
capacity of a sharp-edged orifice. 


“no”. And here are some of the rea- 
sons why: 

Density of condensate. As pointed 
out above, cold water wei 62.4 
Ibs. per cu. ft. At 15 Ibs. pressure 
and 250° F. water weighs less than 
59 Ibs. per cu. ft. This difference in 
density alone reduces the lbs. per 
ag capacity of the orifice by over 


Pressure differential across the trap. 
With the trap valve closed we have a 
static pressure differential of 15 psi. 
The trap valve must be able to open 
against this pressure. However, this 
is not the pressure differential that 
will determine the capacity of the 
trap valve. 

The %4” discharge line will be full 
of a mixture of flash steam and con- 
densate. To keep this mixture flow- 
ing from the trap outlet to the return 
line requires a pressure differential. 
In actual capacity tests run as shown 
in Figure 2 Gage B at the trap outlet 
registered 11 Ibs. back pressure. 
Thus the true pressure differential 
across the trap was about 4 Ibs. Un- 
der these conditions the measured 
capacity of the trap was 4,340 Ibs/hr. 
or just about half of the capacity of 
the %” orifice for cold water. 


How Armstrong 
i Capacity Ratings 


Armstrong trap capacity ratings are 

on hund of tests under 
actual operating conditions. In these 
tests, the condensate used was at the 
steam temperature corresponding to 
the test pressure. Thus, the capac- 
ities determined take into account 
the pressure drop that occurs when 
the trap orifice opens and the chok- 
ing effect and back pressure of the 
flash steam. Actual installation hook- 


ups were used so that pipe friction 
in both inlet and discharge lines as 
well was reflected in the results. 
Let’s go back to the example cited 
above and in Figure 2. The tra 
referred to is an Armstrong No. 213. 
While it did test out at 4,340 lbs. per 
hour for a static pressure differential 
of 15 psi, it is rated in the catalog at 
only 3900 Ibs. per hour for this - 
sure—just to be on the safe side. 
For the trap buyer, this means that 
Armstrong Steam Trap capacities 
are based on handling condensate at 
steam temperature for the stated 
static steam pressure differential 
under actual working conditions. 
Capacity ratings which don’t take 
into account all of the variables will 
be misleading and may lead to the 
selection of undersized traps. So 
whenever you specify or buy traps 
be sure that the capacity ratings you 
work from are realistic. One way to 
be sure is to select Armstrong Traps 
with guaranteed capacity ratings. 


Additional information on trap ca- 
pacity ratings, plus data on how to 
correctly size, install and maintain 
steam traps for any pressure, any 
temperature and any load, are pre- 
sented in the 48-page Armstron 
Steam Trap Book. Ask your nee | 
Armstrong Representative for a copy 
or write: 


Machine Works 


8121 Maple Street 
Three Rivers, Michigan 


@® armsrronc 
STEAM TRAPS 


“See our catalog in Sweet’s Plant Engineering File” 
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Quality Piping Systems... 1960 


.»» of Exceptionally High Thermal Efficiency 


cenTrar orrice: Ric.wil inCORPORATED, BARBERTON, OHIO 
WESTERN STATES: WESTERN Ric.wiL COMPANY, NEWARK, CALIF. 
IN CANADA: THE Ric-wiL COMPANY OF CANADA LIMITED 


The year 1960 marks fifty years of 
service by Ric-wiL. Ric-wiL pre- 
fabricated and insulated distribution 
piping systems have been installed 
worldwide . . . truly, ‘““The sun never 
sets on Ric-wiL installations”. The 
quality of Ric-wiL prefabricated 
systems is proven by many millions 

of linear feet of piping . . . installed in 
every facet of industry, municipalities, 
colleges and universities and govern- 
ment projects throughout the world. 
Our aim for the next 50 years... 
continued leadership in underground 
and overhead prefabricated, 

insulated piping systems .. . 
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One of 13 Brown Boveri single-phase power transformers at the 
Robert Moses Power Dam. All are FOW, 3-winding type rated 
86,000 kva. Six are 115 — 13.2/13.2 kv, six are 230 — 13.2/13.2 
kv. The spare is tapped for either voitage. 


PHOTOS COURTESY OF MN, ¥. STATE POWER AUTHORITY 


ALL’S QUIET AT MASSENA 


You’ve heard the experts say it: Low noise means good (‘T™ 

design, tight construction. We agree. It’s worth a trip | 

to Massena just to hear the quiet around these Brown | 

Boveri transformers. 

Other features that can’t be heard: the compact size, the 

light weight per kva, the high efficiency, the reliable 

service facilities ... and the substantial dollar savings 

for a cost-conscious power producer. 

Many of these features are due to Brown Boveri’s exclu- 

sive radially laminated core. We'll be glad to give you full 

information about this core design and other features The Moses-Saunders Power Dam near Massena, N. Y., second largest hydro plant 
in the U.S. It was constructed jointly by the Power Authority of the State of 

of Brown Boveri power transformers. New York and The Hydro-Electric Power Commission of Ontario, 


BROWN BOVERI Brown Boveri Corp., Dept. P-1, 19 Rector Street, New York 6, N.Y. Agents in 27 U.S. cities. 


52 For more facts circle 239 on Reader Service card, p 101 POWER + JANUARY 1960 


rc 
| 
“a 
: 
Lad 


LOUIS N ROWLEY, EDITOR © JANUARY 1960 ¢ ESTABLISHED 1882 Boome 


The '60’s—what do they hold? 


ty another January rolls around, many of us 
will indulge in the familiar New Year sport 
of trying to divine what the upcoming 365 days 
may bring. In this January of 1960, marking the 
beginning of a new decade, the more venturesome 
among us may be tempted to essay a 10-year look 
into the future. And a good future it promises to 
be, particularly for those of us who live and work 
in the realms of science and technology. 


The experts may, and do, differ on the growth of 
our economy during the next ten years, but few will 
quarrel with the thesis that technical progress will 
continue at an accelerated pace. Major reason for 
the general confidence in this area is continued 
growth in business expenditures for research and 
development—estimated to run in excess of $9 
billion for the year just past. 


Even without that statistic, technical men would 
still see the promise of an exciting future in a host 
of developments that may well make long strides 
toward maturity in the 1960's, Certainly some of 
the more spectacular advances will be registered in 
the glamorous field of space technology, yet a re- 
cent trip to Cape Canaveral reminds me again of 
the tremendous catalyzing effects of missile develop- 
ment on other fields—instrumentation and control, 
for example. 


And right there, of course, is a segment of our 
own field that is moving fast today and will move 
even faster in the 1960's. Completely automated 
power stations now in the design stage will go op- 
erational and yield the experience we need to apply 


highly sophisticated control systems more widely 
and more intelligently. 


In the still-new area of nuclear activity we have 
already acquired experience with plants of com- 
mercial size and should soon accumulate consider- 
ably more. To the pessimistic, this early experience 
has been disappointing, particularly with respect to 
cost. In a more balanced view, this means that the 
path to competitive nuclear power is merely longer 
than we had thought. We can be confident that the 
1960's will see the journey well advanced, perhaps 
completed. 


More developments that promise excitement for 
the next decade lie in the current swelling interest 
in various schemes for direct conversion. Thermo- 
electric systems (see pp 57-60), thermionic devices, 
fuel cells, and the magnetohydrodynamic principle 
are all receiving intensive study. As we advance 
into the ’60’s we will gain an ever-clearer view of 
the roles direct conversion may play in the ex- 
panding energy world of tomorrow. 


If to these radically new approaches we add the 
constant struggle to develop and improve long- 
familiar types of energy-system equipment—steam 
generators, turbines, pumps, motors and a host of 
others too great to name—you can see why I take 
no risk when I predict that the 1960's will be full 
of challenge for engineers. And because we face 
that challenge from an ever-expanding base of 
knowledge and experience, you can see why I am 
equally confident that the pace of technical progress 
will continue to accelerate. 
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(Left} The huge riverside crane at 
Combustion’s Chattanooga Division 
easily lifts this 92-ton stoinless steel 
reactor vessel — the most complex 
reactor vessel built to date — into a 
barge for shipment to the Enrico 
Fermi Power Station, Lagoona Beach, 
Michigan. 

(Right) Stainless steel sodium heat 
exchanger consisting of a series of 
tubes within tubes, encased in a pres 
sure vessel. 


What C-E is doing to advance 


The strange and wondrous world of the atom has been exam- 
ined and surveyed by C-E scientists and engineers since 
1946. The object—to put the controlled energy of the atom 
to productive use for the generation of power. The result 
—a wealth of knowledge and experience in the application, 
design and manufacture of nuclear nower equipment. Backed 
by specially designed laboratories and manufacturing facili- 
ties, this knowledge and experience—greatly augmented and 
enriched by the acquisition of the General Nuclear Engi- 
neering Corporation early last year--has enabled C-E to 
undertake many kinds of nuclear work. 

Notable C-E and General Nuclear projects are outlined 
on the opposite page. Virtually all of them are current, and 
many have a significant relationship to the vital task of 
making nuclear power competitive with conventional power. 
Collectively, these projects will contribute importantly to 
the Company’s objective of achieving the same position 
of leadership in the atomic wor!d of tomorrow which it 
has long since achieved in present-day methods of power 
generation. 


Partial view * beduae ef Cones Nuclear Engineering Corporation at Portion of a laboratory at C-E’s Nuclear Division, Windsor, 
Dunedin, Florida, showing equipment used for the study of a high-pressure, Connecticut, showing gas analysis equipment used for 


high-temperature gas coolant system. 


54 


detecting the presence of small quantities of gases in reac- 
tor materials. 
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Portion of the 530-acre site occupied by C-E’s Nuclear Divi- 
sion at Windsor, Connecticut, This Division is equipped for 
the development, design and test of reactor systems and the 
manutacture of reactor cores and core components. 


The 520-foot-long Heavy Vessel Bay at C-E’s Chatta- 
nooga Division was created especially for the manv- 
facture of heavy nuclear components. 


Nuclear Power Progress 


C-E NUCLEAR PROJECTS 


For Electric Power Stations 

« In association with Stone & Webster Corpora- 
tion, a design study for AEC of an advanced type of large 
(236,000 kw) pressurized water reactor power plant. 

« Along-term development program for AEC to determine the 
best means of using nuclear energy to generate superheated 
steam. (Success in this endeavor will be a big step forward In 
reducing tne cost of nuclear-generated power.) 

* Design studies for the Puerto Rico Water Resources Author- 
ity, under AEC contract, to determine the best means of adding 
nuclear superheat to a boiling water reactor. 

* Design, research and development work covering a gas- 
cooled, heavy-water-moderated, pressure-tube type reactor for 
the East Central Nuclear Group, Inc., and the Florida West 
Coast Nuclear Group. This development will also lead to a 
nuclear power plant using superheated steam. 

* The development and test of various kinds of fuel elements 
and fabricating procedures, under contract with the AEC. 

¢ The design and manufacture of reactor vessels, including the 
largest and most complex vessels of their type built to date, for 
the Shippingport Station (America’s first fullacale atomic 
power plant), the Enrico Fermi Atomic Power Plant, the Hum- 
boldt Bay Nuclear Power Station, and Italy's first nuclear 
power plant. 


For Militory Pewer Plants 
* Design study for U. S. Army, under AEC contract, of a truly 


cept, for remote installations. This program includes operation 
of a prototype boiling water reactor at the National Reactor 
Testing Station in Arco, idaho, and the training of military 
technicians in the operation of the installation. 

* The conceptual design and operation of « nuclear test reac- 
tor, under AEC contract, to permit full-scale testing of proto- 
type reactor cores for military field plants. 


For Naval Power Plants 


© The design and manufacture of @ submarine reactor system 


designed to set new standards of accessibility, speed of startup 
and operational flexibility—and the operation of a land-based 
prototype installation. 

¢ The design and manufacture of numerous reactor cores, 
reactor vessels, steam generators and pressurizers for various 
types of submarines and naval surface ships. 


For Merchant Ship Propulsion 


¢ The design anc engineering study of a protetype pressur- 
ized water reactor for a 45,000-ton tanker, under contract with 
the AEC and the U. S. Maritime Commission. 


Special Studies and Services 

* Irradiation studies, fabrication studies, evaluation studies of 
the general properties of materials, quality control, isotopic 
analyses, strain gauge and photoelastic testing, basic and 
applied research in ferrous metallurgy. 

* Bio-assays, decontamination, envirenmental monitoring, 


package type of nuclear reactor, using the boiling water con- radiochemical analyses and radiological safety programs. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. C-248 


ALL TYPES OF STEAM GENERATING, FUEL BURNIHG AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOM PIPE 
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Ton 
Hot Reheat 
Header 


PRETESTED 
and 
PREFABRICATED 


Z PART OF A COMPLETE HIGH-PRESSURE, 
2 HIGH-TEMPERATURE PIPING SYSTEM 


The a shown above exactly duplicates—from an en- 

hot reheat line which is 
piping system fabricated 
by Pittsburgh Pi iping. 

The inset shows the position and relative size of the 
header in the line, and the. main illustration is an actual 
photograph of this header as fabricated in our shops. The 

complete system, which includes chrome-moly and stainless 


Whiteheod 


Model test set-up of hot reheat 

line as reproduced above is 

approximate! actual sire the 


model. ed area ~ 
of chrome-moly header in line, 


hrome, 1% molybdenum 


of scores of installations 
which we have model- tested, “fabricated, a and erected. 


steel piping fabrication, is one 


Use this experience on your a. Pipi job . . . electric 
generating nuclear tion, chemical 
ing plant, refinery, , or oe factory. We are special- 

cts with complete facilities, and we assume responsibilit 
for every of the work—from blueprint theongh 


Promoting Progress IN POWER AND PROCESS PIPING 


AND EQUIPMENT COMPANY 


158 49th Street + Pittsburgh 1, Pa. 
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B G A SKROTZKI 
Associate Editor in Charge 


Water dripping on the semiconductor junction, above, froze 
with de flowing, heated when the current flow was reversed. 
Although principle is old, recent developments and space- 
age needs are fanning... 


New interest in thermoelectrics 


Thumb through your old physics book and you will find the principle behind 

thermoelectric heating and cooling was rather well spelled out by the French 

physicist Peltier back in 1834. But little was done of a practical nature until 

recently. Now, more than 125 years later, we see researchers investigating new 

materials and applications for the Peltier principle. Why? One reason is the 

new semiconductors available. Another is simply that present-day needs, 

particularly in the military, place high potential value on a static device that 

will yield heat or cold without any moving parts merely by reversing the 

direction of current flow. Efficiencies are low and problems are many but the 

By J J O’CONNOR future looks promising: The same holds for direct generation of electric 
Managing Editor power from heat applied to the thermoelements. continued 
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THERMOELECTRICS continued 


Thermoelectric generators are likely feed for small, remote loads 


Heot absorbed here... and released here 


Rectifier 


type ond filter 
3 Semiconductors 
P type 
Direction of current flow 


PELTIER EFFECT hinges on passage of de through junction 
of two dissimilar metals: heating and cooling results 


Te; 


| telluride 
Diffusion into Bi, Te, 


Unreacted selder alloy 


hy 
| 


vai 


Reaction zone with copper 


MECHANICS OF BONDING the materials in typical ther- 
moelement are shown in this cross section of a Bi:Te, unit 


FIGURE OF MERIT improvement as reported by RCA. This 
value depends on semiconductor materials, affects the COP 
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Before outlining the most recent advances in materials 
and applications involving Peltier heating and cooling, 
let us review the broad picture of the thermoelectric 
process. The phenomenon of thermoelectricity dates back 
to what is known as the Seebeck effect, discovered in 
Germany in 1821. Seebeck found that an electric current 
flows continuously in a closed circuit composed of two 
dissimilar metals, if the metallic junctions are maintained 
at different temperatures. This is the principle of the 
thermocouple. Some years later, in 1834, the French 
physicist Peltier gave a partial explanation of the phenom- 
enon and observed the opposite effect: heat energy is ab- 
sorbed at one junction and liberated at the other when 
a direct current flows in the circuit. 

Principle involved can best be explained by consid- 
ering a typical solid block containing free electrons. 
These electrons can be made to move under the influence 
of an electric field or thermal difference. If heat is 
applied to one side of the solid the electrons will re- 
arrange, becoming more sparse in the warmer region and 
more dense in the colder. Result is an electrical gradient. 
We take advantage of this action to a more pronounced 
degree in a thermocouple, which is a thermoelectric gen- 
erator. But thermoelectricity is a reversible phenomenon: 
if heat may be used to pump electrons, then electrons may 
be used to pump heat. This is the Peltier effect. 

In Peltier cooling, each electron carries with it a cer- 
tain fraction of the heat contained in the entire material. 
So as it moves from the warmer to the colder area, it 
carries a quantity of heat as well as its unit of charge. 
Electrons carrying heat from one area to another give a 
cooling effect as they move across the junction between 
different materials, Heat they carry is ultimately delivered 
to opposite ends of the material. For a more sophisticated 
explanation of semiconductor action involved in Peltier 
cooling and heating, see Power, Dec 1959, p 74-75. 

Thermoelectric power generation has long been a 
scientific challenge. If realized on a large scale it could 
bring widespread changes in our present method of 
production, It would mean the direct generation of elec- 
tricity from a coal fire, nuclear reactor or other heat 
source, skipping the present intermediate apparatus. 
Inversely, it could make possible refrigeration and air 
conditioning directly from electric current. 

Many companies are hard at work on both aspects of 
thermoelectrics. Typical: Westinghouse, RCA, Whirlpool, 
GE. Only recently Westinghouse announced they have 
built thermoelectric generators which approach the 
efficiencies of the best automotive engines. They've also 
built a lightweight radio receiver for use in remote areas 
which can run ten days on a pint of kerosene. The Rus- 
sians are credited with having a similar device. 

In the Seebeck area, Westinghouse points out that a 
tiny birthday candle heating a bar on their new thermo- 
electric compounds generates something over two amp. 
This shows the possibility of using a similar device as 
an auxiliary electrical source to power radio, radar and 
controls in jet aircraft by converting the available heat 
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A firsthand report from Elisha Gray, Chairman of the 
Board at Whirlpool Corp, credits the Russians with 
some half-dozen thermoelectric devices at or near the 
hardware stage. In a tour through the Institute of 
Semiconductor Research in Leningrad, Gray saw ap- 
plications ranging from devices for hospital operating 
rooms to household refrigerators—latter were far from 
being in or near the manufacturing stage. 

They showed a microtome fitted with thermoelec- 
trically cooled plates. It is used for pathological re- 
search on human tissue during an operation. The tis- 
sue is frozen on the spot and sliced for study. This de- 
vice had a bismuth-tellurium-selenium set of elements. 
Power input ran only two or three watts with a Z factor 
of but one. 

A number of small cooling chambers were shown 
using water cooling on the hot side of the Peltier ele- 
ments. They were able to reach —45 C in these cham- 
bers. Air-cooled and measuring about 6-in. dia by 14 in. 
long, the units looked like factory products rather 


What are the Russians doing with Peltier cooling? 


than experimental shop items. A battery-powered re- 
frigerator, which is in a limited state of production, 
was finding use in storing medicine. 

One device in production is a thermoelectric con- 
densing unit for the trap on a vacuum pump. Of the 
two sizes available, the smaller is a 30-w device used 
on a pump handling 40 liters a minute fitted with 12 
to 14 elements. The larger model (about 6-in. dia by 
12-in. long) consumed 90 w and was matched to a 
500-liter vacuum pump. 

In the broad field of Peltier cooling, they claim to 
have accomplished on rare occasions an 85-C tempera- 
ture differential. This was at operating temperatures in 
the commercial-refrigeration range. However, they 
were getting a 60- to 70-C temperature differential 
with regularity with a Z factor of two. 

Gray's concluding observation: The Russians’ per- 
formance with thermoelectric materials is about identi- 
cal with ours. They get a rare top shot. They, as we, 
have a problem in finding a low-cost rectifier. 


from jet engines directly into electricity. It may mean 
ordinary heat from a campfire will provide electricity 
for lights and campsite equipment. Portable electric 
generators utilizing the thermoelectric principle would 
be simple to set up and operate at the scene of a fire, 
flood or other disaster. Remote regions might have 
measuring devices and automatic radios powered by 
thermoelectric generators burning fuel from pipelines. 
As pointed ovt by Westinghouseman John Kelly, ther- 
moelectric power generation, once a questionable risk, is 
now desirable choice for a host of applications. 

Efficiency can't be overlooked in any serious discus- 
sion of thermoelectrics. loffe, dean of Russian thermo- 
electricians, observed that the thermal efficiency of See- 
beck’s original materials was in the order of 3%. Keep in 
mind this was the most efficient electric-power source at 
the time and for some 50 years, actually until the advent 
of the steam-driven electric generator. The thermoelectric 
generator is inherently a low-voltage high-current dc 
source. Kelly of Westinghouse has stated that, in general, 
Peltier refrigeration efficiency is only about half what 
you might get from existing devices in the heavier ratings. 
On the other hand, for smali refrigeration devices no 
compressors exist today that are at all as reasonable in 
size or efficiency. 

U.S. Navy has awarded Westinghouse a contract for 
an experimental 3-purpose device combining into a single 
system a thermoelectric air conditioner, space heater and 
refrigerator freezer. Navy will use the experimental sys- 
tem to test suitability of shipboard thermoelectricity. The 
three thermoelectric components of the system will be 
built up of identical elements or modules which can be 


individually removed and replaced, and can act as build- 
ing blocks for a larger thermoelectric system. Air-condi- 
tioning portion o/ this system will have full one-ton 
capacity. 

This 3-way unit for Navy use will have (1) a central 
thermoelectric air-conditioning unit for supplying chilled 
water to a standard Navy space cooler. Heat removed in 
chilling the circulating water can be used for space 
heating or dumped in the sea as waste heat (2) a central 
thermoelectric heater for supplying hot water to a standard 
Navy unit space heater (3) a 2-cu-ft refrigerator-freezer 
capable of maintaining zero F continuously. The three 
thermoelectric components will be able to operate in- 
dependently of one another. 

Peltier cooling was the theme of a recent all-day 
meeting in Washington’s Hotel Shoreham. Here a hand- 
picked group of scientists and engineers, mainly from the 
military and governmental agencies, gathered as guests 
of some of the researchers in the field—RCA, Whirlpool, 
Minnesota Mining and Merck. There was an optimistic 
tone throughout as recent advances in materials and 
manufacturing mechanics were outlined. 

Devices shown at this meeting by Whirlpool were not 
for sale; they were simply prototypes showing what can 
be done and suggesting to the military areas where they 
might be used. For example, a compact water purifica- 
tion unit discussed used thermoelements for simultaneous 
evaporation and condensing. Details of this unit were 
brought out by W R Crawford of Whirlpool. Thermo- 
electric still utilizes a central evaporator surrounded by a 
blanket of thermoelectric elements in module forra with 
the outer portion of the still serving as the condenser. 

continued 
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THERMOELECTRICS continued 


Heat-cold-light: all from the same solid-state ceiling panel 


Heat is pumped from the steam, condensed by the thermo- 
elements which pull heat from it back into the evaporator. 
Added to this is the heat resulting from the Joulean heat 
losses (effective resistance heating of the elements) 
which helps create steam from the raw water. Plotting 
watts per pound against current input they reached a 
minimum value of 177 watts per pound of condensate 
generated. 

Whirlpool has a newer design, called a sandwich still. 
A graphite evaporator serves as the sandwich filler which 
is surrounded by thermoelement banks. Latter are placed 
between the inner evaporator and the outer condenser. 
Remember this is a miniature design simply demonstrat- 
ing feasibility of thermoelectric distillation of sea water. 
Where does thermoelectrics stand costwise alongside other 
methods of distillation? It is impractical to compare 
finished full-scale units based on extrapolated costs of this 
lab model, but estimated cost for an operating thermo- 
electric distillery is $4.48 per thousand gallons. Since a 
thermoelectric unit would not require cooling water, it 
could be used to reclaim liquids where water is scarce— 
in world’s arid regions or in space vehicles, for example. 

Other prototype devices displayed by Whirlpool 
included a multiple food compartment for holding pre- 
cooked meals in the frozen state until a few minutes be- 
fore needed: flick a switch to reverse current flow through 
the thermoelements and freezing compartment is con- 
verted into an electric oven. Another unit was based on 
utilization of waste heat to generate electric current which 
in turn operated a Sprenge! type mercury pump suitable 
for gases and liquids. 

Design data on some devices indicates promise. Since 
1950 the efficiency of thermoelectric materials has been 
improved sevenfold. But they still do not compare on a 
straight efficiency basis with present-day available equip- 
ment. Take the Whirlpool thermoelement refrigerator as 
an example: In a 90-F ambient and at 25 amps the 
cabinet air temperature is 36 F. Overall coefficient of 
performance, COP, (thermodynamic efficiency) at 25- 
amp input is about 0.18. 

Another Whirlpool device was a cooling-heating panel 
composed of a multitude of thermoelements. Here, with 
15-amp input, cooling capacity was 600 Btu per hr and 
coefficient of performance about 0.24. Ambient for this 
test was 95 F and attained room temperature 80 F. In- 
cidentally, these temperatures coincide with ASRE rat- 
ings for air conditioners. By comparison, a standard 
room air conditioner has a COP of about 2.0. 

Westinghouse has taken the hot-cold panel idea a step 
farther by incorporating electroluminescent lighting. 
Their hot-cold-light panel, composed entirely of solid- 
state materials, measures a foot square and can develop 
as much light as a 25-w lamp. It can maintain a surface 
temperature approaching that inside a household refrig- 
erator. By flicking a switch—reversing current flow to 
the thermoelements—surface temperature is raised to 
about 130 F, a value suitable for radiant heating. West- 
inghouse believes this development may alter today’s 


schemes for heating, air conditioning and lighting homes 
and commercial buildings. 

One of the factors researchers strive to improve is the 
figure of merit, Z. Greater the value of Z, higher is the 
COP. Numerical value of Z depends solely on properties 
of the semiconductors used in thermoelements. Maximum 
figure of merit reported by Dr F W Rosi of RCA is 2.8 x 
10~* for both N and P type Bi,Tes. RCA labs are cur- 
rently working on materials having an average Z of 1.50, 
over a temperature range between 25 and 525 C: this 
latter spanability is important. 

What's ahead? Some forecasters believe we will have 
semiconductors with a Z value of about 5 x 10~* by 1964, 
And cost of materials should be in for a revision, At 
present a 14-in. thermoelement costs between $2.00 and 
$2.50. With chemical cost of each unit running about 7¢, 
it is conceivable the future unit cost will drop to 20¢. 

Research expenditures are continuing to climb in the 
whole field of thermoelectrics. Typical: Whirlpool reports 
spending over $300,000 per vear in 1957 and 1958. The 
figure was estimated at about $400,000 for 1959. 


Ferroelectric converter, although not a thermoelec- 
tric device, is most recent direct heat-to-electricity con- 
verter to get in the news. Developed by IT&T, it is a 
unique method for producing h-v ac or de power. It 
works simply because the dielectric constant of certain 
ferroelectric materials varies with temperature. 

Main element in this device is a large capacitor with a 
ceramic ferroelectric material, such as barium titanite, 
serving as the dielectric. This capacitor is maintained in a 
charged state by a battery through a holding diode. Ex- 
tremely high voltages can be had by cascading several 
stages of converter capacitors so output voltage of a pre- 
ceding stage charges following unit. 

Since the new ferroelectric energy converter requires 
temperature cycling of the capacitors, it is suited for 
generating ac if a variable heat source is available. IT&T 
plans to introduce this unit as a power supply for a space 
vehicle or satellite. Variable temperature can then be had 
by the relative turning of the space ship. Two large con- 
verter capacitors are arranged on opposite sides of the 
satellite so that one is heated by incoming solar radiation 
while other is cooled by being out of the sun’s path. 


Reprints available 


Single reprints of this TD report are free to 
Power subscribers until February 1, 1960. 
Write TD Reprint on Reader Service card, p 
101. Charge to nonsubscribers is 25c each on 
orders of 25 or less 
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EQUIPMENT COST may vary widely depending on the corrosive nature or dust loading of material handled 


Getting dust-collection and gas-cleaning efficiency is both an 
art and a science. Here are variables you must consider in. . . 


Choosing your electrostatic precipitator 


Cleaner Air Week was observed in 
many areas across the country during 
the fall of 1959. Far from being a sort 
of “Be kind to your web-footed 
friends” week or similar stunt 
dreamed up by a publicity man, this 
was serious business. Primary pur- 
pose was to focus on fact that each 
of us has a job to do if we are to 
avoid being strangled in an atmos- 
pheric garbage dump. Spotlights 
were turned on the gigantic strides 
being made on the road back to 
cleaner air. 

Utilities and private industry 
are most anxious to have their efforts 
appreciated, and rightly so, because 
in the public’s mind their power 
plants have long been the chief source 
of atmospheric contamination. This 
idea is subject to debate, particularly 
in some areas today, but fact remains 
that there will be no letup in their 
continued fight against pollution. 

During the past decade utilities and 


By E P STASTNY, Koppers Co, Inc, Metal Products Div 


private industry bought approximate- 
ly 50% of all electrostatic precipita- 
tors sold, solely for removing flyash 
from coal-fired boilers’ waste gases. 
Balance of precipitator purchases 
went to steel, rock-products, paper, 
chemicals, mining, nonferrous-metal- 
lurgical and miscellaneous industries, 
listed here in dollar-volume order. 
Many of these industries are either 
reclaiming gases for fuel or cleaning 
gases from noncoal-fueled boilers. 
Most companies using electrostatic 
precipitators in connection with coal- 
fueled power generation are doing so 
to maintain public good will, fulfill 
civic responsibility. There is little or 
no money return in recovery of pre- 
cipitated materials. Thus, since the 
annual precipitator sales market is 
from $15 to $30 million, some $7.5 
to $15 million is spent for equipment 
which will not show any return. 
Obviously, those charged with re- 
sponsibility for precipitator selection 
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must know design and dollarwise ad- 
vantages and disadvantages. 

Basic theories of electrostatic pre- 
cipitation are generally familiar. 
However, these theories are reliable 
and reproducible only in lab-scale 
tests, Commercial application does 
not closely follow lab formulas be- 
cause theories contain no definable 
terms to account or compensate for 
many variables met in the field. 

What are these factors, how do you 
recognize them, how do you compen- 
sate for or correct them? Ten years 
ago there would have been no answer, 
but experience has taught us a great 
deal, Let’s consider some variables 
external to the precipitator which 
affect the theories and, consequently, 
commercial costs of precipitation. 

Performance desired and relative 
costs. Buying precipitators for re- 
coveries under 80% is an expensive 
venture and is rarely considered un- 
less other cleaning equipment isn’t 
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PRECIPITATORS continued 


Demonstration shows how modern industry easily controls air pollution 


‘ 


A highlight of the nation’s observance of Cleaner Air 
Week was this demonstration at one of Baltimore’s larg- 
est manufacturing plants. At a signal from city’s 
Smoke-Abatement Engineer, precipitators were deacti- 
vated and boilers’ overfire air turned off. About 45 sec 
later a dark brown plume showed at top of the 227-ft 


stack. This was allowed to continue for a minute or 
so. Then signal was given to reactivate overfire air 
and precipitators. After a lapse of 39 sec stack re 
turned to normally clear condition. Among those 
watching were Federal and city officials and members 
of Air Pollution Control, National Coal Associations. 


available or suitable. From 80 to 
95% recovery equipment cost rises 
more or less in proportion to efficien- 
cy rise. But going from 95 to 98% 
calls for approximately 50% more 
equipment at a cost addition of 35%. 
For efficiencies from 98 to 100% 
prices are quite high, principally be- 
cause of allowances that must be made 
to assure continued high efficiency, 
see curve, p 64. 

Costs are competitive with other 
equipment capable of yielding com- 
parable efficiencies when large gas 
volumes are considered — 400,000 
cfm or more. For these large units, 
equipment price ranges from 40 to 
60¢ per cim of gas, plus another 
20 to 30¢ per cfm for ion, 
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This does not include ductwork, dust- 
removal equipment, insulation or 
other auxiliary items, 

Average equipment cost is $1 per 
cfm for gas volumes ranging from 
100,000 to 400,000 cfm. But cost 
variations from 50 to 100% are not 
uncommon between applications 
handling different materials of vary- 
ing dust loading, chart, p 61. Add 
extremely corrosive gases, making 
linings or other expensive construc- 
tion materials a must, and you can 
expect cost jumps of 200 to 300%. 

For small gas volumes—50,000 
cfm or less—costs are disproportion- 
ately high because power-equipment 
and engineering costs (if unit is not 


off-the-shelf) represent a big bite. 


Factors affecting size. The high- 
er the recovery efficiency required, 
larger precipitator’s treatment zone 
must be to get it. Size increases in 
several ways: (1) Slowing gas veloc- 
ity through the precipitator by upping 
lane area. (2) Increasing gas-treat- 
ment time by making fields larger— 
most economical approach may be 
either of these or their combination. 
(3) Sectional energization of several 
fields in series. This allows higher 
power inputs in each succeeding field 
for bettter recoveries, also lets you 
cut power from a section if a fault 
develops, yet get relatively high effi- 
ciency from energized sections. 

Secondary factors affecting precipi- 
tator size are: (1) Limiting power 
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MODEL STUDIES made of projected installation permit designers to accurately predict per- 
formance efficiencies. Actual unit will have same gas-stream approach and distribution 


UNDER CONSTRUCTION at job site, precipitator dwarfs men, circle. Giant version of 
model above, this unit is another weapon in industry's battle for air-pollution control 


equipment in relation to demand. Pre- 
cipitators are sized to use as much 
as possible of power system’s rated 
output. (2) Discharge- and collecting- 
electrode system arranged so as not 
to exceed rapping mechanism’s ability 
to remove collected material. (3) 
Space limitations in overall plant lay- 
out. This sometimes causes uneconom- 
ical sizing to make precipitator fit, 


yet give you the efficiency you require. 

Rectifiers. Precipitator efficiency 
depends on a high-voltage de source 
(30,000 to 70,000 v). Though voltage 
is high, current input to any one 
precipitator rarely exceeds one amp. 
Dec means using rectifiers. Years ago, 
mechanical rectifiers were used al- 
most exclusively. Majority of today’s 
precipitators have vacuum-tube recti- 


POWER * JANUARY 1960 * DESIGN AND EQUIPMENT APPLICATION SECTION 


fication and even these are being out- 
moded. Many new installations will 
be equipped with solid-state rectifiers 
which, due to competitive initial cost 
and nil maintenance, will be more 
widely adopted as time goes by. (For 
a rundown on solid-state devices, see 
Power’s special report, Electrical 
Conversion, Dec 1959, pp 74-78). » 

Gas composition. Occasionally 
we run into combinations of gases 
and conditions that adversely affect 
precipitator performance. Electrical 
conductivity of gas and dust may be 
affected, causing back discharge and 
excessive dust swept back into gas 
stream—we say the dust has “high 
resistivity.” This doesn’t happen 
often, but when it does, it’s serious. 
There is little that we can, or would 
want to do to change composition of 
gas coming to the precipitator—this 
would upset boiler’s operating bal- 
ance and efficiency. However, if man- 
ufacturer knows these conditions be- 
fore sizing the precipitator he can 
make size or auxiliary-equipment 
changes to offset expected adverse 
effects. 

Temperatures. About 300 F is 
usually the temperature specified for 
handling dry dust. Unfortunately, this 
coincides with peak-resistivity tem- 
perature of most dusts. Temperatures 
above or below this tend to lessen 
resistivity. But lower temperatures 
bring acid and water-vapor dewpoints 
into the picture and we face costly 
corrosion problems or use of costly 
materials to minimize them. Higher 
temperatures may better collection 
efficiency but they also mean heat 
loss. As a result, most precipitators 
operate at peak resistivity. Saving 
factor is that only a small percentage 
of these peak values fall into ranges 
that hurt performance. 

Pressures. Gas pressures for 
most precipitators run within + 30- 
in, water. Unless service involves ex- 
treme pressures above or below atmo- 
spheric, special designs aren’t needed. 

Fuels. High-sulfur fuels (2 to 4% ) 
yield quantities of SO, and SO; 
favoring electrostatic precipitation. 
Higher sulfur tends to make collected 
dust sticky, generally requires more 
rappers than are normally used. This 
sticky, caking characteristic may 
mean difficulty in knocking the col- 
lected ash loose from precipitator 
plates as well as moving it from hop- 
pers for disposal. Moral: Fuels’ sul- 
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PRECIPITATORS continued 


Cost-dollors per cfm 


(‘25 


(bosed on handling volumes exceeding 500,000 cfm) 
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PRECIPITATOR COSTS are proportionate to efficiency rise from 
80 to 95% recovery. Above 98% efficiency, cost climbs rapidly 


fur content must be considered in 
precipitator-performance equations. 

Water vapor. Amounts between 
5 and 10% by volume are helpful in 
reducing ash resistivity. Above 10% 
water vapor there’s no appreciable 
resistivity drop but added moisture 
does lessen dust re-entrainment dur- 
ing rapping cycles. Moisture content 
isn’t objectionable until it makes dust 
pack and hard to dislodge from col- 
lecting components. 

Dust leading and characteristics. 
Generally, the greater the dust load, 
higher precipitator’s efficiency must 
be to hold residuals to proper limits. 
To do this with least possible equip- 
ment, designers turn to sectioning— 
independently powered series fields. 
Higher power inputs to succeeding 
fields up efficiency along the line— 
particularly important with very-high 
dust loadings which are apt to cause 
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erratic operation of entry field. By 
having independent connections, field 
to power source, first field’s behavior 
can’t affect others’. 

Dust-particle size range usually 
isn’t important. But if there’s a 
quantity of submicron-sized particles 
we have to consider possibility of 
denser packing when they're col- 
lected. We may want to provic> extra 
rapping, keeping in mind possible 
re-entrainment problem when ultra- 
fine particles are knocked loose from 
plates. 

Dusts tending to build up on boiler 
tubes and ductwork show similar 
characteristics within an electrostatic 
precipitator, and this makes for diffi- 
cult removal from collecting surfaces. 
Unless we have enough rappers to 
clean small areas completely, we 
aren’t going to get a good cleaning 
job. Excessive buildup means fre- 


quent arc-over which forces us to 
reduce input voltage to keep unit on 
the line, and voltage cut lowers pre- 
cipitator’s overall efficiency. 

Ductwork design. One of the 
cardinal principles of good precipita- 
tor performance is that gas distri- 
bution must be uniform at the inlet. 
High volume concentration in one 
area means excessive velocity. This 
can make the electrodes swing and 
arc, seriously scour components and 
sweep already collected dust back 
into the gas stream. On the other 
hand, static (no-flow) areas are sub- 
ject to abnormal arcing caused by 
overstressing static gas between wire 
and plate. This lowers performance 
because it reduces optimum normal 
voltage that can be applied. 

Segregated dust buildup in duct- 
work leading to a precipitator gener- 
ally means uneven gas distribution. 
As buildups grow, gas distribution 
progressively gets worse. 

Every design engineer has a rela- 
tive idea of what he’s paying for 
pressure drop. Poor ductwork de- 
sign, which means poor gas distri- 
bution, certainly raises cost. At $5000 
per yr per in. water per 100,000 cfm 
(operating cost based on 1 mill per 
kwhr) we can’t afford to pay for poor 
distribution. 

Many layout engineers consider 
only capital cost when making duct- 
work layouts. First thought, under- 
standably, is to connect gas source 
and precipitator with shortest runs 
possible. But it’s highly important to 
go a step farther, get best-possible 
approach to the precipitator. Bends 
in ductwork ahead of unit can throw 
gas stream to one side. If bends are 
unavoidable, trick is to straighten the 
gas stream with vanes and perforated 
plates. Almost foolproof scheme is 
to have a model built and run gas- 
distribution studies—cost of model is 
insignificant compared with results. 

Most precipitator purchasers fully 
appreciate the importance of good 
gas distribution. Quite often they lay 
this problem right in the lap of the 
manufacturer, making him respon- 
sible for design and layout. Through 
pilot study, manufacturer comes up 
with data telling him exactly how the 
installation will perform. Of course, 
he covers this in his quotation. 
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By J R BERMINGHAM, Manager 
Utility Application Engineering 
Leslie Co 


Final part of this article on 
heater- drain controls will 
help you choose the proper 
valve characteristics and flow 
coefficients. Keep this round- 
up of design techniques 
handy to show you... 


Critical pressure drop (AP), psi 


Absolute inlet pressure, psia 


CRITICAL PRESSURE DROP becomes an important basic design criteria when sizing 
control valves for flashing service. Curve applies to operation of any throttling valve 


How to pick heater-drain control valves 


Heater-drain controls become an ex- 
tremely important part of overall 
cycle control systems, as modern 
plants strive for maximum heat re- 
covery. To obtain optimum heat re- 
covery over the equipment’s entire 
load range, drain-control system and 
individual components must be care- 
fully matched. 

Part 1 of this article (Power, Dec 
1959, pp 91-93) covered basic con- 
trol systems for three general heater- 
drain arrangements. This month we 
supply basic know-how for sizing 
heater-drain-system control valves 
and selection of valve materials—all 
with an eye toward producing the 
best possible match between char- 
acteristics of system and components. 


A simple, 3-step program of con- 
trol-valve selection would consist of: 
(1) determining required valve char- 
acteristics (2) sizing valve internals 
(3) selecting valve materials for an- 
ticipated service. 

Main criteria for establishing 
control - valve characteristics after 
proper selection of control equipment 
and determination of control func- 
tions that the condensate-control 
system is to perform are generally 
limited to four situations. (In de- 
scriptions of valve characteristics for 
specific systems refer to Part 1 for 
control diagrams. ) 

For control system 1, where flow 
and pressure drop increase and de- 
crease together as load changes and 
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rangeability requirement is below 
10:1, a linear characteristic is theo- 
retically acceptable because this sys- 
tem is naturally stable and tends to 
be self-regulating. However, the lin- 
ear characteristic becomes somewhat 
unstable under low-load conditions 
because it can create rapid level de- 
pression when the valve strokes at a 
rate normal for higher loads. We can 
say it has a constant unit sensitivity 
throughout its travel which may be 
satisfactory for higher loads, but may 
be too sensitive for stable control at 
low loads. This could require a 
change in sensitivity of the control 
system for low-load operation. 
Modification of the linear charac- 
teristic as shown, next page, can elim- 
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VALVES continued 


Valve selection demands knowledge of characteristic 


Valve stroke, % 


J 


20 4060 80 100 
Flow capacity or Cy, % 
LINEAR-VALVE characteristics can be 


modified to reduce low-load sensitivity 


Valve stroke, % 


2040 60 80 100 


Flow capacity or Cy, % 


EQUAL-PERCENTAGE characteristics may 
give you trouble with high-load sensitivity 


inate this problem and is particularly 
advantageous when same control-sys- 
tem sensitivity is used for all‘loads. 
For control systems 2 and 3, where 
pressure drop increases es flow de- 
creases and rangeability require- 
ments are 25:1 and more, equal per- 
centage characteristic is theoretically 
acceptable because it can throttle 
down to the lower Cy reuirements. 
Under these circumstances, however, 
the equal-percentage characteristic be- 
comes somewhat unstable under high- 
load conditions because it creates a 
very high rate of change of flow for 
a normal stroke change; we may say 
its unit sensitivity increases continu- 
ally with travel. This also could re- 
quire a change in sensitivity of con- 
trol system for high-load operation. 
A modification of the equal-per- 


centage characteristic as shown, left, 
below, will generally reduce this 
tendency and aids in maintaining a 
constant control-system sensitivity at 
all loads. 

Curves at left indicate that an in- 
ner valve characteristic which in- 
corporates throttling ability of the 
equal-percentage valve and constant- 
flow vs constant-stroke-change char- 
acteristic of the linear valve tends to 
reduce need for control-system sensi- 
tivity changes with load changes. 

Sizing inner valves to handle 
cold-water flows presents no major 
problem. Experience gained from 
original rules of the “art” and a mul- 
titude of applications, as well as lab 
experiments correlated with estab- 
lished formulas for orifices, have re- 
sulted in accurate methods of size 
prediction for relatively wide pres- 
sure ranges. 

We are defining cold water as at a 
temperature so low that vaporization 
is practically nonexistent (less than 
80 F). Subcooled indicates water at 
a temperature below saturation, but 
not far enough to preclude vaporiza- 
tion during throttling process. Sat- 
urated refers to water at temperature 
of vaporization at a given pressure, 
but 100% in liquid state (additional 
heat would cause vaporization at same 
temperature and result in flashing 
mixture). Flashing mixture refers to 
liquid-and-vapor mixture with some 
transition of liquid to vapor. 

Calculations evolve from conven- 


tional flow-coefhicient formula, Cy: 


VAP 
This produces reliable results for 
cold-water calculations. AP is taken 
as differential in pressure between in- 
let and outlet of the valve. 

Increasing use of high-pressure 
high-temperature water and conden- 
sate, however, presents problems not 
normally encountered with cold 
water. At water temperatures above 
80 F you must consider flashing dur- 
ing pressure reduction. Since flash- 
ing represents a considerable increase 
in volume, its effect is extremely im- 
portant. Let’s look at some facts: 

Thermodynamically, percentage of 


flash (vaporization) can be calcu- 
lated from enthalpy at the inlet 
condition and final conditions. As- 
suming flashing takes place entirely 
within the seat, you can calculate 
required seat area for combined total 
flow of liquid and flash. 

This calculation considers that 
thermodynamic equilibrium takes 
place instantly, and complete reduc- 
tion of pressure occurs in the valve- 
seat area. Experience has not entirely 
justified this consideration, and while 
valves sized on this basis generally 
handle flow conditions, they are often 
larger than necessary and not the 
most economical choice. 

Experiments show that flow rate of 
saturated liquids increases with in- 
creased pressure difference up to a 
maximum value, after which flow 
rates stay constant regardless of fur- 
ther increase in pressure difference. 

Basic thermo calculation for 
flashing liquid results in a maximum 
flow. After that, flow should decrease 
with added pressure drop, since 
larger area required by increased 
volume of vapor at the lower pres- 
sure leaves much less area for liquid 
flow. But flow does not decrease, so 
we modify the basic thermodynamic 
relationship to agree with fact. 

By establishing mathematical for- 
mulas from thermodynamic proper- 
ties and comparing them with results 
obtained in actual installations and 
lab tests, we can predict pressure 
drop to produce maximum mass flow 
for each inlet pressure. 

Pressure drop determined this way 
is referred to as a critical pressure 
drop for saturated liquids (AP crit- 
ical). Valve capacity may be de- 
termined if the Cy factor of the valve, 
determined by standard methods, is 
used with the critical pressure drop. 
This capacity adequately provides for 
flash. 


Modified sizing methods are 
based on the following assumptions: 
(1) Sufficient head exists at inlet to 
prevent flash at entrance of valve and 
throat. (2) Completely metastable 
flow does not exist and fluid consists 
of a liquid core surrounded by rings 
of vapor. Vapor forms between the 
interface of the fluid and walls of the 
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curves, capacity control range and service severity 


throat. (3) Velocity and pressure are 
uniform throughout any cross section 
of the stream and mass flow of vapor 
is small relative to mass flow of 
liquid. (4) Flow rates per unit area 
increase with pressure difference up to 
a maximum value, after which flow 
rates remain constant regardless of 
further increase in pressure differ- 
ence. (5) Capacity of discharge pip- 
ing is adequate to pass desired rate 
of flow. 

Sizing calculations based on 
these assumptions differ for saturated 
and subcooled water. To illustrate 
this difference, let’s follow through 
sample calculations for each case. 


Saturated water or condensate 
1. Enter first curve at inlet pres- 
sure and find AP critical for this 
condition 

. Compare with actual drop (in- 
let — outlet pressure ) 

. Use smaller drop from steps 1 
and 2 and calculate Cy by stand- 
ard formula 

Example: for saturated liquid, inlet 
pressure = 100 psia, inlet 
temperature = 328 F, out- 
let pressure = 20 psia, flow 
= 50 gpm 

1. From steam tables, 100 psia, 
328 F = saturation 

2. From curve, AP critical = 8 psi 

3. Actual pressure drop = 
100 - 20 = 80 psi 

4. Since AP critical = 8 psi is 
smaller than actual drop of 80 
psi, use this to determine valve 
size: 


Required Cy = 497 


VaP v8 
Subcooled liquid 
1. In this case, liquid will not be- 
gin to exhibit tendency to flash 
until pressure drops to the sat- 
uration point. If outlet pres- 
sure is above saturation pres- 
sure the conventional method 
based on full pressure drop may 
be used to calculate required 
Cy. If outlet pressure is below 
saturation pressure, determine 
difference between actual inlet 
pressure and saturation pressure 
corresponding to inlet tempera- 
ture (from the Steam Tables) 


2. Find AP critical corresponding 
to saturation pressure at inlet 
temperature (from curve, p 65) 

3. Using the larger drop found in 
1 and 2 calculate required Cy 
by conventional formula 

Example: for subcooled liquid, inlet 
pressure = 100 psia, in- 
let temperature = 270 F, 
outlet pressure = 20 psia, 
flow = 500 gpm 
. From Steam Tables, saturation 
pressure for 270 F = 42 psia 
and final pressure is below this 
. Difference between actual inlet 
pressure and pressure corre- 
sponding to outlet temperature 
= (100 - 42) = 58 psi 
. SP critical corresponding to 42 
= 2.95 psi 
4. Larger pressure drop in step 2 
_ is used to find Cy 


500 
Required Cy = 65.8 
V 58 


With valve size fixed, you are ready 
to select valve materials. 

Material selection for valve body 
and trim has been on the basis of 
satisfactory experience under specific 
service conditions. 

In flashing service, destruction of 
the material usually is the result of 
combined corrosive and erosive ac- 
tion. It often is impossible to de- 
termine which action does the great- 
est part of damage as one accelerates 
the other. 

Corrosion, a chemical action, in- 
creases with rising temperature. Cor- 
rosive products tend to be more bulky 
and weaker than the base material, 
but protect metal, prevent further cor- 
rosion as long as they remain intact. 

Lower-grade alloys usually have 
higher corrosion rates and bulkier, 
less - protective corrosion products 
having a weaker bond with the parent 
metal than those formed by higher 
alloys. 

Erosion, a mechanical scouring 
action, increases with velocity and 
tends to wear away the material sur- 
face. Generally, increased erosion 
goes with lower alloys and weaker 
film-to-base-metal bonds. 

Erosion is also furthered by con- 
centrated work-hardening or physical 
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damage of the surface by abrupt di- 
rection changes of high - velocity 
streams, abrupt changes in part con- 
tours or collapsing of voids due to 
flashing. In addition, as corrosion 
progresses, surface becomes honey- 
combed by pitting and erosive action 
increases. 

Obviously, higher alloys with more 
corrosion resistance and better physi- 
cal properties as far as erosion is 
concerned are better materials to 
choose for valve bodies, but these al- 
loys are considerably more expensive 
so it is desirable to use them only 
where necessary. Accurate calcula- 
tions to determine this are not prac- 
tical, so experience usually is the fac- 
tor determining choice of material. 

Data sheet, p 92 of this issue, can 
serve as a guide for selection of body 
material where no specific experience 
is available—tear it out and attach to 
this article in your file. Chart, based 
on past experience, represents very 
conservative applications of mate- 
rials, Future operating experience 
may result in reducing high alloy 
requirements. To find material, enter 
chart with values of fluid flow and 
valve body size. Intercept represents 
fluid velocity, as shown by diagonal 
lines, Extend velocity parallel to plot- 
ted constant-velocity lines to intercept 
anticipated operating conditions. Note 
separate steps in materials, operating 
conditions so no overlap is possible. 

For inner valves and seat rings, 
stellited 18-8 stainless steel or stel- 
lite is best. 

Final valve selection, consider- 
ing valve characteristics, valve size 
and valve materials, must also fulfill 
requirements stated in Part 1 of this 
article. Basic factors were: 

(1) Cycle should start, rise to full 
load and shut down with all heaters 
in service. 

(2) All heater controls must func: 
tion properly through all load changes 
and even under full-load trip-out. 
(3) Bleed valves must not trip. 

(4) No high-level or low-level alarms 
regardless of load or transients. 
(5) Controls must operate over long 
periods of time with minimum of 
adjustment and maintenance on the 


part of operators. 
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NO. 19: DC DISTRIBUTION 


RECTIFIER BANKS for two pot lines have control cubicles on the right, breakers at left 


This system has built-in 
dc continuity plus PTG 


By C J LUNDBORG, The Anaconda Company 
and A W POSSNER, Westinghouse Electric Corporation 


y 
230-hv tronsfer bis 


Loop distribution crowts 


1 

230-hv man bus 

3 2 1 
Current- 
reactor 
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transformer 
plont power buses 


power-center connection 


TWO UTILITIES provide alternate sources of power to the 230-kv switching station. 
Spare breaker can be substituted in supply lines or feeders through the transfer bus 


W hen it comes to designing an elec- 
trical-distribution system to assure 
continuity of direct-current power, 
probably no industry is more exacting 
in its requirements than the alumi- 
num-reduction process. Loss of de 
power for more than a few hours 
will result in “freezing” of the mol- 
ten bath, with loss of production and 
materially shortened pot life. At the 
same time provision musi be made for 
Power to grow to meet needs of this 
rapidly expanding industry. 

The Anaconda Aluminum Com- 
pany’s plant at Columbia Falls, Mont. 
was designed for maximum continu- 
ity of power by company engineers 
and the Westinghouse Electric Corp. 
Two 30,000-ton aluminum pot lines 
have been in operation for about four 
years, each supplied by a 100,000. 
amp 700-v de ignitron rectifier. These 
two pot lines take about 1,100,000 
mwhr annually from the 230-kv util- 
ity supply system. With a few field 
revisions, system has worked well. 

Alternate sources with standby 
capacity are provided by the 300,000- 
kw Hungry Horse Dam hydro station, 
seven miles away, and a 50-mile 230- 
kv line from Hot Springs utility sub. 

Switching station at plant, left, is a 
conventional double-bus arrangement 
using a transfer bus and a spare cir- 


cuit breaker. Breaker can be substi- 
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tuted in either of the two incoming- 
line circuits or any of the three feeder 
circuits. Bus - differential, line - im- 
pedance and carrier-current relaying 
protect substation and lines, Instan- 
taneous automatic reclosing maintains 
continuity through this loop station 
on the utility system. With either in- 
coming line in service the plant can 
operate at full capacity. Control-room 
operators switch 230-kv as directed 
by the utility dispatchers. 
Stepdown facilities match re- 
liability of primary supply. There are 
three 73,000-kva 3-phase transform- 
ers, each rated 97,310-kva forced air, 
adequate for one pot line and all plant 
power. Any two can carry complete 
plant load. Differential relays pro- 
vide internal-fault protection. Sep- 
arate grounding transformers are used 
to detect grounds on the 13.8-kv cir- 
cuit, permitting continued operation 
with a ground on the system while 
fault is being located and repaired. 


agm tron 


Seater 


Regulating autotransformers, each 
80 mva, are normally used to supply 
the two 100,000-amp pot-line recti- 
fiers. An additional 12,500-amp rec- 
tifier unit can be installed in future 
to increase pot-line output; regula- 
tors will take forced-air cooling fans 
to meet increased load. Each regula- 
tor has seven no-load taps and a 32- 
step load-tap changer; operator can 
control the de bus voltage from 700 v 
to less than 100 v in 4-v steps by re- 
mote control. Vernier control is by 
ignition-delay of individual rectifiers. 

Transfer of either pot line to 
the duplicate standby circuit (trans- 
former No. 2) can be made. Primary 
breaker for this circuit is normally 
open. No-load taps on the standby 
transformers are set to match posi- 
tions on operating units so standby 
circuit is immediately available. 

The 13.8-kv loop distribution cir- 
cuits for nine power centers supply 
13,000 kva of 480-v power at various 


Auibory 


transformers 
225 hwo 


DUPLICATE STANDBY circuit consists of stepdown transformer No. 2 and its associated 


regulating and auxiliary transformers. Primary circuit breaker is normally kept open 
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plant locations. Ends of loop can be 
energized from secondary of only one 
of the three stepdown transformers 
at any time. Each power center in- 
cludes a 5-position selector switch to 
permit isolation from the loop or al- 
ternative connection. A 1000- and a 
1500-kva unit substation are similarly 
connected to the 13.8-kv loop dis- 
tribution system to supply 2300 v for 
the larger motor loads. 

Double cables provide standby ca- 
pacity between stepdown transform- - 
ers and plant power-switching bay, 
and between auxiliary transformers 
and indoor |-v auxiliary switchgear. 

Rectifier auxiliary power is pro- 
vided by three 225-kva auxiliary 
transformers; one supplies 230 v for 
excitation and auxiliary circuits, 
other is standby. Indoor l-v switch- 
gear connects transformers to bus 
ducts with plug-in molded-case cir- 
cuit breakers to distribute power to 
the individual 6250-amp rectifier as- 
semblies. The two circuit breakers 
in the standby-transformer secondary 
are used to connect it to either duct. 

Rectifier-transformer primaries can 
be switched between a normal and a 
standby 13.8-kv bus. The switches are 
mechanically interlocked. Each 100,- 
000-amp 700-v-de pot-line rectifier 
consists of eight 12,500-amp units, 
each with two 6250-amp 12-tube 
pumped ignitron rectifier banks con- 
nected to the 6-phase parallel double- 
wye transformer secondary. Phase- 
shift transformers are connected in 
the primary circuits of six of the 
eight rectifier transformers for 48- 
phase operation with the eight units 
in service. 

Water cooling of the 16 rectifier 
power transformers eliminates about 
200 radiators. If water supply fails 
the transformer will operate safely at 
rated load for one hour, or for two 
hours if load is reduced to 70%. 

Centralized control originates in 
19-section duplex switchboard which 
controls, supervises and protects the 
common plant circuits. Mimic bus- 
board above the center sections of the 
switchboard shows arrangement of 
power switching circuits in the out- 
door sub. A “scrutinizer” desk at 
this plant includes all recording in- 
struments and integrating meters for 
the pot-line rectifiers and plant load. 
An operator stationed at this desk 
continuously controls plant load to be 


sure it never exceeds demand limit. 
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By ARTHUR J STOCK 
Stock Equipment Co 
Cleveland, Ohio 
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position 


Downspout or hopper 


] Diaphragm mounts on side of hopper or downspout, coal pressure deflects it. 
Deflection, opposed by counterweight, actuates switch in alarm or control circuit 


Stoppage alarms and level controls are a must in today’s 
automatic dust-tight systems. Here’s a lineup of .. . 


Watchdogs for coal-handling systems 


Yesterday, men stood watch at transfer points on the 
coal-handling circuit to check on stoppages. Dust at some 
of these stations made for miserable working conditions. 
Today, dust-tight coal-handling equipment needs little 
or no manual operation. Mechanical or electrical con- 
trols and alarms monitor coal’s presence or flow at var- 
ious points to satisfy the tremendous coal appetite of 
modern boilers. 

Such controls and alarms can prevent hazardous con- 
ditions due to interrupted flow. With conveyors carrying 
hundreds of tons of coal per hour, it’s almost impossible 
for an operator to spot trouble and stop the conveyors 
quickly enough to avoid a considerable pileup. Answer 
lies in continuous automatic policing. 

Fuel stoppage to a pulverized-coal-fired boiler can 
mean explosive conditions as well as a cut in boiler 
capacity. This is why many boilers are equipped with 
an extra pulverizer; if coal stoppage occurs on one, load 
may be transferred to another. However, maintenance 
schedules may make the standby units unavailable. 
Worse, conditions stopping coal flow frequently exist 
simultaneously in the feed systems to several pulverizers, 
shutting down the entire unit. 

The modern large boiler unit receives coal in consid- 
erable tonnages at a few closely grouped points. Useful 
length of bunker is limited, so it must have great height 
to hold a reasonable supply. Such bunkers are expen- 
sive, and trend seems to be toward smaller inside storage 
and continuously operated coal-handling systems. If sys- 
tems must be automatic to reduce the plant’s initial cost, 
absolutely reliable coal-level and flow-control instrumen- 
tation becomes necessary to insure continuous operation. 

Efficient coal-level indicators and stoppage alarms are 
available. Major types are diaphragm, paddle, ball, ro- 
tating, electronic (capacity sensitive), turn counting and 
sound or vibration. First five indicate presence or ab- 


sence of coal at a point, the rest show coal flow directly. 

Coal-level switch, Fig. 1, was the earliest successful 
commercial type. Unit is mounted on the side of a hopper 
or downspout where diaphragm deflection due to coal 
pressure flips a switch in the control or alarm circuit. 
For level control, this unit must be mounted so that coal 
normally covers the diaphragm only partially when a 
signal is expected. However, for high-level indicating 
it should be low enough so coal could cover the dia- 
phragm if the switch hadn't operated earlier. This pro- 
vides for slight variations in the required actuating force. 
A low-level indicating unit should be spotted high enough 
so the diaphragm could become completely uncovered 
to assure operation. It’s essential to provide for free 
flow of coal to and from these units at all times. 

Paddle indicator, Fig. 2, has paddle deflected by 
coal flow. Deflection turns a shaft which rotates cams 
to operate limit switches. Cams are adjustable, allow 
some range in switching points. Switch should be located 
where coal flow is active and flow should be normal to 
paddle’s face. Baffles may be needed to keep coal from 
getting in back of paddle and blocking it. 

Ball type, Fig. 3, also is actuated by coal surfaces. 
Small, compact, it’s very simple to install. Ball can move 
in any direction in horizontal plane, so direction of 
coal’s approach to ball is immaterial. Deflection cocks 
upper end of shaft, works limit switch. A rubber dia- 
phragm protects the housing from coal dust. 

Capacity-sensitive unit, Fig. 4, depends on coal’'s 
presence between a probe and ground which is the chute 
or hopper. Capacity between probe and ground provides 
feedback necessary to sustain oscillations in the circuit. 
Presence or absence of oscillations is detected by output 
relay which can operate an alarm or control a power 
relay. Sensitivity is adjustable; it’s desirable to set it 
as low as possible to get reliable indication despite up- 
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? Coal deflects this unit's paddles, causes shaft movement which 
rotates cams, actuates ‘switches to indicate presence of coal 


setting influences such as dust accumulation or large 
temperature changes. Another device, not shown, works 
in similar manner but is much larger and heavier. Probe 
is usually mounted at the end of a vertical pipe which 
surrounds and protects cable to probe. Both units are 
available in two forms so as to have a “fail-safe” condi- 
tion regardless of application. Since they're electronic 
it’s necessary to protect the control chassis from vibra- 
tion and high ambient temperatures. Regular mainte- 
nance schedule of tube replacement is a must. 

Motor-driven unit indicates coal presence when a 
rotating vane is stopped, Fig. 5. Motor and pinion are 
mounted on a floating disk not directly connected to 
geared vane shaft. A compression spring and stop de- 
termine disk’s normal position. When coal stops, vane’s 
rotation stops, too. Since motor is still energized, the 
disk, on which motor and pinion are mounted, rotates 
around drive gear. This compresses spring, flips limit 
switch controlling alarm circuit. When vane is freed, 
spring returns disk to normal position and limit switch 
opens. Action depends only on coal being present, not 
on coal’s surface developing pressure. 

Turn-counting type of coal-flow alarm, Fig. 6, dif- 
fers from those above in that it monitors flow, not just 
coal’s presence. It polices entire flow circuit from bunker 
to pulverizer. Necessary item in circuit is an automatic 
coal scale because the alarm depends on scale’s operating 
in proper relationship to the pulverizer feeder. 

Usual bunker-to-pulverizer setup has a bunker-outlet 
coal valve, automatic scale and a pulverizer feeder. 
Feeder must discharge a predetermined volume of coal 
per turn of feeder shaft. Scale weighs out a definite 
batch per cycle. If scale’s capacity is 200 lb and if feeder 
discharges 100 lb per 11 turns, then: 

22 turns of feeder shaft = 200 lb coal + 10% 

One dump of scale = 200 lb coal + 14% 

So: 22 (+ 10%) turns of feeder shaft = one dump 
of coal 

These relationships hold so long as coal is flowing. 
If stoppage occurs, feeder makes an abnormally large 
number of turns for one dump of the scale; in this ex- 
ample, 25 or more turns would surely indicate stoppage. 
It could be at bunker outlet, scale inlet, scale-outlet 
hopper, pulverizer-feeder inlet or in downspout between 
feeder and pulverizer. If the latter, feeder shaft rotates 
without discharging coal. With some feeders, turn-count- 


Ball is actuated by coal surface. Direction of coal’s approach 
is immaterial since hall is free to move in horizontal plane 


Capacity-sensitive device depends upon coal presence be- 
tween a probe and a ground which is the surrounding steel 


\ 


This motor-driven unit’s action depends only upon coal being 
present, not upon the coal’s surface developing any pressure 
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COAL CONTROLS continued 


Pelverizer 
teeder 


Control driven 
by feeder shatt-™ 


t 
6 This alarm device monitors flow, not just coal presence. It can 
police entire flow circuit from inside bunker to the pulverizer 


7 Vibration-sensitive device is the only one which detects flow 
when coal is in a free-falling state rather than a solid column 


ing device will indicate sheer-pin failure, feeder plate 
skidding under the coal or partially filled feed pockets. 

Time lag between stoppage and alarm sounding varies 
according to time of stoppage with respect to weighing 
cycle. Minimum is the time taken to burn some 20 lb of 
coal. Maxiroum (with 200-lb scale) is time to burn a 
little more than 200 lb. Stoppage at bunker outlet or 
between feeder and pulverizer may mean greater time 
lag. Alarm’s unique advantage is that it has no contact 
with coal; it’s merely mechanically attached to the pul- 
verizer feeder ov equivalent. 

Sound-sensit've or vibration-sensitive unit, Fig. 7, 
is an electro- - device, and the only one which detects 
coal flow in fr ¢-falling state rather than in a solid col- 
umn. /, soundins rod projects into downspout between 


feeder and pulverizer, is struck by falling coal. Sound 


vibrations picked up by an external microphone are 
amplified and rectified to give a signal which can actuate 
a sensitive relay. Device uses a time delay so that ab- 
sence of sound for brief periods doesn’t necessarily mean 
a “no-coal” condition. Unit has adjustable sensitivity 
related to noise level which in turn depends on falling- 
particle size. 

Coal-level controls and stoppage alarm must be prop- 
erly installed. They must be placed where there's active 
coal flow; indication may be false if there's any hitch 
in feed to and from the alarm. Example: A bin may be 
empty except for a small amount of coal stuck at the 
alarm switch—which gives a “full” indication. 

Coal doesn’t flow from bunkers and hoppers uniformly 
over a horizontal ¢ross section, but rat-holes vertically 
upward from outlet. Part of bunker immediately above 
the outlet contains the active coal. 

Equipment’s location on bunker sidewalls can 
cause faulty operation. If coal rat-holes in the bunker 
or assumes a steep angle of repose, indicator may be 
unable to report true conditions. If bunker or hopper 
has one straight side it’s easier to put the device in a 
good spot directly above the outlets. If feed inlet to hop- 
per isn’t immediately above discharge point, high-level 
coal switch should be between loading and discharge 
points, as close as possible to the former. 

Switches car be located at any point around the periph- 
ery of small-cross-section vertical downspouts because 
flow is uniform. But with a large cross section, flow may 
be faster on one side or it may rat-hole. Fast side will 
be above point from which most coal is drawn and a 
stoppage alarm should be put above that point. Good 
spot for an alarm on a horizontally inclined downspout 
is the top surface because this is the active flow side and 
any void will develop there. 

In transfer hoppers between conveyors where free fall 
exists, alarms should be spotted close to, but outside of, 
the main streara. If coal backs up into the hopper the 
switch goes right to work. Switch should be shielded 
from stray coal particles which might actuate it and 
give a false alarm. 

A vitally important factor is that alarm be sounded 
early enough to let operators correct the fault or shut 
down equipment subject to damage. As a rule, alarms 
located to give considerable warning tend to monitor 
a smaller portion of the overall system, so it’s desirable 
to have several alarms at various points. 

Present trend toward cleaner and more automatic 
coal-handling facilities will continue, increasing demand 
for coal-level controls and flow alarms. Manufacturers, 
aware of the great responsibility assumed by their de- 
vices, bend every effort to design them for absolutely 
reliable operation. Plant designers should carefully se- 
lect the equipment which best suits their requirements 
and make sure through proper installation that the units 
will do a good job. Operating men should service coal- 
level switches and stoppage alarms regularly, Failure 
of this equipment can cause operating difficulties of far 
greater magnitude and scope than the small amount of 
work which is required for routine maintenance. 
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Partly assembled noncondensing automatic-extraction turbine 
with 3125-kw capacity, 3600-rpm speed and 42-in. exhaust 


By RICHARD SHIFLER 
Thermodynamic Design Engineer 


Small Steam Turbine Dept, General Electric Co 


Mechanical-drive turbines—11 


/nlet 
volves 


‘3-orm" 
mechanism 


Extroction- 
pressure 


governor 


Extroction- 
control 
volves 


We continue our study of predicting 
performances of mechanical-drive tur- 7 


bines. With the data given here and 
in preceding parts we are ready to 


figure... 


Mox extraction 


Exhoust 
opening 


Extraction 
opening 


Control-valve position for vorious modes of operotion 


Zero extraction 
Holding extraction 


pressure af 


he: 
? The 3-arm mechanism co-ordinates extraction pressure, turbine 


shaft speed and also the turbine-inlet or throttle steam flow 


Noncondensing automatic-extraction turbines 


Noncondensing automatic-extraction 
turbines consist of two noncondens- 
ing turbines in series. In contrast, the 
condensing type has a noncondensing 
turbine followed by a condensing tur- 
bine. The condensing type outnum- 
bers noncondensing by two or three 
to one in number of applications. 
The latter turbines supply process 
steam at two pressures with the lower 
or exhaust pressure at atmosphere or 
higher and the extraction pressure 
controlled between exhaust and 
throttle pressure. This type is more 
difficult to apply than the condensing 
type as following example indicates. 
Fig. 7 shows a characteristic for a 
noncondensing automatic extraction 
turbine similar to the one for the 


condensing turbine in Part 10, 
Power, Dec 1959. Consider the fol- 
lowing situation which shows why 
steam and power needs must be care- 
fully matched: (1) power needed is 
5000 hp (2) extraction steam needed 
is 100,000 lb per hr at 150 psig. 

Fig. 7 shows the throttle flow is 
132,000 Ib per hr so the exhaust flow 
must be 32,000 lb per hr. If the proc- 
ess line fed by the exhaust needs more 
or less than 32,000 lb per hr, the 
following things may happen: (1) If 
the process needs more than 32,000 
lb per hr, the process will be “starved” 
for steam (2) if the process needs 
less than 32,000 lb per hr, the ex- 
haust pressure may rise until: (a) 
the process can absorb the additional 
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flow (b) the exhaust relief valve 
blows and wastes steam to atmosphere 
(c) steam is purposely wasted, or 
(d) load on the turbine drops. 

Changes of power need and ex- 
traction-steam flow independent of 
each other raise similar situations. 
For these reasons noncondensing 
automatic-extraction turbines are usu- 
ally not the only source of power and 
process steam in a system. They may 
be supplemented by either an addi- 
tional power source or an additional 
steam source, 

Suppose the turbine of Fig. 7 sup- 
plies a process with variable steam 
demand at the extraction pressure, but 
with a fairly constant steam demand 


of 100,000 Ib per hr at the exhaust 
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M.D TURBINES continued 
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Theoretical steam-rate ratio, TSR,/TSRe 


: Extraction factor drops as the TSR 
ratio of parallel steam flows increases 
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5 As design speeds rise above 6000 rpm 
steam rates increase for all unit loads 


5 


Steam rate 
correction for rating 


x 


Rated horsepower 


Comparative steam rates for large tur- 
bines are lower than for smaller units 


S 


Cooling steam flow, 1000 Ib per hr 


Rating, 1000 horsepower 


Cooling-steam flow needed depends on 
both rating and extraction pressure 


Total throttle flow, 1000 Ib per hr 
5 


4 5 
Output, 1000 horsepower 


7 Performance of 6000-hp turbine at 7000 rpm, 600 psig, 700 F, 
20-psig exhaust, 150-psig automatic extraction; from problem 


pressure, The turbine could run at 
any ioad or extraction flow and sup- 
ply part of the exhaust steam demand. 
Additional steam at exhaust pressure 
would have to be made up by thrott- 
ling from the main pressure or gener- 
ated (for example, by a waste-heat 
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boiler) at the exhaust steam pressure. 
If power demand exceeds that 
available from the turbine under a 
mode of operation that satisfies ex- 
traction and exhaust steam demands, 
additional power may have to be sup- 
plied from another energy source. 


Performance corrections 


a. Rated-load steam-rate factor A for non- 
condensing extraction turbines 


Flow ratio* 


VE 138 
0.25 1.020 1.025 1.035 1.050 1.065 
0.35 1.022 1.027 1.039 1.054 1.069 
0.45 1.024 1.029 1.043 1.058 1.073 
0.55 1.026 1.031 1.047 1062 1.077 
0.65 1.028 1.033 1.05) 1.066 1.081 
0.75 1.030 1.035 1.055 1.070 1.085 


TSR,, Factor Factor 


Ib per hphr 8 lb per hphr 8 
9 1.00 4 1.026 
10 10n 15 1.028 
1.016 16 1.030 
12 1.020 17 1.032 
13 1.023 18 1.034 


Rated-load steam-rate factor = A B x 
factors from Fig. 4 and 5 


c. Half-load steam-rate factor C for non- 
condensing extraction turbines 
Flow ratio** 


TSR. 

108 1.92 115 
0.35 102 109 1.12 1.14 1.17 
045 102 1.10 41.14 146) 1.19 
055 102 1.13 1.16 1.18 1.21 
065 102 1.12 1.18 120 1.23 
O75 102 1.13 120 4122 12% 


d. Half-load steam-rate factor D for straight 
noncondensing turbines 
TSR, Factor TSR, Factor 
Ib per hphr D 


9 WW 4 1.16 
10 1,12 15 1.17 
W 1.13 16 1.18 
12 1.14 7 119 
13 1.15 18 1.20 


Half-load steam-rate factor = C x D x 
factors from Fig. 4 and 5 


"Flow ratio = (max quoted throttle flow)/ 
(basic throttle flow at full load) 

**Flow ratio = (max quoted throttle flow)/ 
(basic throttle flow at half load) 


Automatic - extraction control 
system, Fig. 2, uses two “governors” 
to control speed and load in one 
case, and extraction pressure and flow 
in the other. The “3-arm” mechanism 
co-ordinates the operation of these 
two governors; “3-arm” refers to the 
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control-system lever shaped like an 
inverted T. Inlet valves connect to 
one of the horizontal arms, the ex- 
traction valves to the other horizontal 
arm and the extraction-pressure gov- 
ernor connects to the vertical arm. A 
flyball-speed-governor connection acts 
like a pivot or fulerum at the junction 
of the three arms. 

As speed tends to decrease with 
load increase, the speed-governor fly- 
balls move inward raising the pivot 
point P and increasing the lift of both 
inlet and extraction valves. This main- 
tains turbine speed (within normal 
speed-governor regulating range). 
Opposite actions take place with load 
decrease tending to increase turbine- 
shaft speed. 

As rising demand for extraction 
steam lowers extraction pressure the 
vertical arm of the 3-arm lever moves 
clockwise around the pivot P, caus- 
ing the inlet valves to open wider 
and extraction valves to close. This 
action raises both throttle and ex- 
traction flows to supply the in- 
creased extraction demand and de- 
crease the exhaust flow. A decrease in 
extraction-flow demand raises the ex- 


traction pressure and has the opposite 
effect on the control system. 
Since the two governors intercon- 


nect, coincident changes in load, 
speed and extraction flow are con- 
trolled satisfactorily. 

Estimating method for drawing 
the turbine characteristic, Fig. 7, uses 
Fig. 3 through 6 and data in Part 9, 
Power, Sept 1959. Sample problem 
at right shows the steps. 

This method gives reasonable, 
though conservative, results when the 
turbine conditions fall within these 
limitations: (1) flow ratio at full load 
no greater than 3.0 (2) ratio of inlet 
to extraction pressures no less than 
2.0 (3) ratio of extraction to exhaust 
pressures no less than 2.0 (4) TSR 
ratio between 0.25 and 0.75 (5) 
speeds from 3600 to 10,000 rpm (6) 
overall theoretical steam rate, TSR,, 
no greater than 18 lb per hphr. 

Noncondensing extraction turbines, 
like the condensing type, give best 
performance if designed without ex- 
cessive flow margins. In Table, a and 
c, the steam-rate factors are lower at 
lower flow ratios. Only reasonable 
allowance should be made for varia- 
tions in expected conditions or for 
future needs to avoid the penalty of 
poor performance. 


Sample problem—Fig. 7 


Steam conditions: 600 psig, 700 F, 211-F sup, 20 psig, automatic extraction at 150 psig 
Rating and speed: 6000 hp and 7000 rpm Maximum extraction flow: 120,000 Ib per hr 


Step A—Find theoretical steam rates and extraction factor 


1. TSR, from inlet to exhaust, Fig. 2, Part 9, Power, Sept 1959, p 80, Ib per hphr 99 
2. TSR. from inlet to extraction, Fig. 2, Part 9, Power, Sept 1959, p 80, Ib per hphr 19.2 
3. TSR./TSR, = 9.9/192 . 0516 
4. Extraction factor from Fig. 3 0.523 


Step B—Find full-load base throttle flows 


1. Base efficiency for non-extracting turbine, Fig. 4, 5, 6, 7, Part 9, Power, Sept 1959, 
pp 80 to 82: 0.74 « 1012 « 0.957 «x 0.993 = 
2. Base throttle flow, Ib per hr (zero extraction, full load) = 
TSR: rated load = 9.9 x 6000 
Base efficiency 0.712 
3. Base maximum throttle flow, Ib per hr — max extraction flow < (A4) + (B2) 
= 120,000 x 0.523 + 83,400 — 146,200 


Step C—Find full-load variable-extraction throttle flows 


(1) (2) (3) - (4) 
Extraction Uncorrected Flow ratio Correction factors 
tiow throttle B3/C2 (Table, a) (Table, b) (Fig. 4) (Fig. 5) 
flow == (Table, a) (1.009 « 1.000 x 1.005) 
B2 4. (A4) (C1) 


0.712 


1.038 x 1.014 

1.032 x 1.014 

1.029 1.014 
1.028 x 1.014 = 1.042 
1.027 x 1.014 = 1.041 
1.026 x 1.014 — 1.040 
1.025 « 1.014 = 1.039 

6. Plot os points through 7 in Fig. 7 


Step D—Find half-load variable-extraction throttle flows 


(1) (2) (3) (4) 
Extraction Uncorrected Flow ratio Correction factors 
flow throttle 83/D2 (Table, c) (Table, d) (Fig. 4) (Fig. 5) 
tlow = (Table, (1.12 1.00 1.011) 
2 (B2) + (A4) (D1) 
1.16 x 1.132 = 1.313 
1.13 « 1.132 = 1.279 
1.12 % 1.132 = 1.268 
1.11 1.132 1.256 
1.09 x 1.132 = 1.234 
1.07 « 1.132 = 1.211 
120,000 1.06 « 1.132 = 1.200 
6. Plot as points 8 through 14 in Fig. 7 
7. Draw straight lines through points at full load and half load having some extraction flows 


Step E—Minimum flow to exhaust 


1. Find cooling-steam flow from Fig. 6, Ib per hr 

2. Plot points on constant-extraction-flow lines where: 
Throttle flow = (extraction flow) + (cooling-steam flow)* 

3. Draw the best straight line through the points between half load and mox-throttie-flow lines* 


5100 


*For this example the points lie on the constant-extraction-flow Willans Lines below half load. 
Minimum-flow-to-exhaust line was obtained by plotting the points on the extrapolated 
Willans Lines. 
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SUBSTATION 

FIRST STREET TRANSFORMER YARD 

@ 550 VSWR IT2-I-3-2-1 
© ssovor sti-i-6 
@ 550 V MBS 5TI-! 

ian 
@ 208/120 v LP SLTI-I 
@ 208/120 v LP 


AQ 


PLOT PLAN, shown for part of one area, indicates location of the 
distribution centers on 10-ft co-ordinate grid. Switchrack designa- 


SEOND STREET. 


ico 


tion is keyed to plot plan by number, Substation transformer 
yard and distribution centers of different voltages are identified 


Electrical records take on a new look 


Records using four types of drawing help you 
keep distribution-system info up to date 


Have you noticed that electrical engineers prefer to 
design a completely new installation rather than tackle 
a revamp? They're well aware of the difficulties to be 
met as they attempt to get information on an existing 
installation. Usually they have to ferret out relevant 
facts from mountains of construction drawings. These 
drawings may be adequate from the historic point of 
view, but for an overall picture they just don’t do the 
trick. Majority of existing 1-line diagrams aren’t very 
helpful either; they weren't laid out to accommodate 
changes; physical locations of components aren’t shown. 

You can overcome these difficulties with a record 
system which is easy to read and easy to revise. System 
consists of four types of drawing: plot plan, block, 1-line 
and elementary diagrams. Block diagrams give overall 
picture of power distribution within a certain area. Any 


By G L FRANK, Polymer Corp, Ltd 
Sarnia Canada 


’ 


piece of apparatus can be located in the field, within a 
10-ft square, from co-ordinates shown on the plot plan. 
These co-ordinates are tabulated on 1-line diagrams. 
Elementary diagrams provide key to component functions. 

Designation of distribution centers overcomes dif- 
ficulty of telling in the field where supply to a center 
originates. Block diagram, right, shows how power is 
distributed to various centers. Those at the same distance 
electrically from a power source (transformer) are said 
to be at the same level—level, as we use the term, refers 
to electrical distance rather than a stage of voltage trans- 
formation. Number of dashes in the designation ex- 
presses the level; first level is one dash, second level is 
two dashes, etc. Covering up the number after the last 
dash leaves the designation of the next distribution cen- 
ter “upstream,” so you quickly arrive at the power source. 


76 DESIGN AND EQUIPMENT APPLICATION SECTION * POWER * JANUARY 1960 


j 
i 
W 
50 ; 
00 
i 
6200 
t 
at 
450 
o-0o's 50 
4 
q 
| 
| 
q 
ty 
hy j 
4 
: 
wer 


SUB No 5 
DWG No( 


550 MBS 5TH 
PART OF 550V MB 


FIRST LEVEL. 
DWG No( } 
SHEET No( 


OUTSIDE AREA X 


SUB No! 
DWG No ( ) 


PART OF 550V PP IT2-1-3 CONTROL HOUSE 
SECOND LEVEL. 550 V DP 5TI-I-6 
OWG No ( } ) ) | 3+60-00 S. 3*05-00 W 
SHEET Nol) _)KVA 


SLTI 


DESORBER SECTION 


COMPRESSOR HOUSE 

S50V_SWR IT2-1-3-! 550V SWR IT2-1-3-2 

2+25-00 S. |+55-00 W 3+65-00 S 4+43-00W 
)KVA ( )KVA 


THIRD LEVEL 
DWG No( ) 
SHEET No( } 


G) ) 
SOLVENT PUMP HOUSE 
5S50V PP IT2-1-3-2-1 
205-00'S. 2*75-O0W 
) ( ) KVA 


“FOURTH LEVEL. 
DWG No 
SHEET Nol 


POWER BLOCK DIAGRAM illustrates the principle of distribution levels. Note that 
designation number of the centers changes by one digit as you proceed from level to level 


HOV FROM CONT. TRANSFORMER 


OL START STOP TEST PS. 
67 


9 


ELEMENTARY DIAGRAM indicates component circuits. Numb ts 
at right show lines where contact is actuated by energized cc il 


Physical location of distribution centers is shown on 
the plot plan. All switchracks and other electrical equip- 
ment in the plant itself are identified by corresponding 
tags. Entire plant, and subsequently each plant area, is 
covered by a grid system. Co-ordinates are drawn on 
the back of the linen tracing for each area plot plan, so 
you can make revisions on tracing face without destroy- 
ing the grid. Main outlines only of buildings and struc- 
tures are shown. Main substations and distribution cen- 
ters are shown and identified. 

Power block diagram for an area shows all power 
supplies to the area and all necessary data on distribu- 
tion of power within the area. Each block represents one 
distribution center. If a center supplies more than one 


) 


ONE-LINE diagram for part of area gives 
electrical details on motor branch circuits 


area, it won’t be shown as a block in either area block 
diagram, but will appear on the substation block dia- 
gram. This diagram doesn’t show individual branch cir- 
cuits except for motors (or other loads) which are sup- 
plied from a source which is outside the area. 

Lighting block diagram is separate from power block 
diagram. Each sub should have its own block and 1- 
line diagram showing design in detail. 

A l-line diagram for each level shows all compo- 
nents of a branch circuit. Components’ locations are 
indicated by co-ordinates from the grid system. This 
aud other information is recorded in a table adjacent to 
every distribution center on the drawings. Relocation of 
a component in the field requires only a revision in table. 
By veferring to the table we can easily find the elementary 
diagram for a particular component such as a motor 
control. Several drawings may be required, but all within 
one level have same number. 

Elementary diagrams within an area may vary con- 
siderably in complexity, depending on the control method. 
Representation in accordance with JIC (Joint Industry 
Conference) electrical standards for industrial equipment 
will be found most satisfactory for elementary diagrams. 

Electrical-record system is explained in detail in AIEE 
paper No. CP591154, Electrical record drawings—reams 
of paper or concise up-to-date information? 
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Con Edison tests prove 


high-flow-rate demineralization 


Million-ohm water may not be pure enough for nuclear- 
power stainless-steel boilers; designers must think of water 


purity in new terms. Conventional full-flow demineralizers 
are too big. High-flow-rate demineralizers handling up to 


100 gpm per sq ft are one answer 


By | B DICK and P L SILLIMAN, Consolidated Edison Company of New York 


Demand for superpure water is growing. Conventional 
flow rates would require enormous demineralizers—much 
too big to be practical. Con Edison decided to try out 
new techniques, aiming for a reasonably sized unit. An 
economical solution may mean that conventional plants, 
as well as nuclear, can improve water quality. 

Tests at Astoria Station began in June 1957, with the 
pilot plant in continuous operation except during boiler 
outages and regeneration periods. Initially, throughput 
was held to 25 gpm per sq ft. Operating experience was 
good until 4.7-million gal of water had been processed. 
Then pressure drop across the equipment increased and 
flows decreased. Inspection showed small chips, identified 
as 50‘ magnetic iron oxide and 50‘% hydrated iron 
oxide, had largely plugged the 50-mesh inlet screen. 

Sereen was cleaned, and the unit went back in opera- 
tion without backwash or regeneration, with the rate 
increased to 50 gpm per sq ft. After processing 5.3-mil- 
lion gal of water, increased pressure drop and decreased 
throughput again occurred. Pressure drop was in the 
bed this time, indicating the need for a backwash. Al- 
though effluent-water quality didn’t demand it, the unit 
was also regenerated. This established that it’s possible 
to successfully regenerate a high-flow unit in place. 

Plant went back on the line and an attempt was made 
to obtain higher flow rates. But even with 95-psi inkt 
pressure, the maximum flow rate was 62 gpm per sq ft. 
Further backwash and remixing failed to improve this 
performance. Bed depth was reduced from 40 in. to 30 
in. Flow rates went up to 90 gpm per sq ft, but dropped 
again because of buildup across the bed and the 100-psi 
injet-pressure limitation. 

Over ten million gal of water had been processed s'nce 
the start of work and inlet screen had fouled once before 
with suspended solids. Bed fouling was a possible cause 
of the poor flow rates, so bed was changed and replaced 
with a fresh charge of the same material. Even with the 


new bed, rate didn’t reach 100 gpm per sq ft. Fig. 1 
shows typical performance of the unit—rates got up to 
80 gpm per sq ft several times but fell off rapidly to 
about 50 at the end of a few days. A good backwash and 
remixing of the bed again restored the higher rate, but 
only for another few days. Amount of water processed 
while flow rates were falling from 80 to 50 gpm per sq 
ft was between two and three million gal, or some 400,000 
gal per cu ft of resin. 

To check the possibility that bed fouling with sus- 
pended solids like those found earlier on the 50-mesh 
inlet screen might be causing the trouble, bed was acid- 
washed with 59 HCl. After a double regeneration the 
unit went back into service, but there was no improve- 
ment in throughput. It was then decided to investigate 
the effect of larger resin-bead sizes on throughput rates. 
Batches of resin obtained from the manufacturer for this 
purpose consisted of three cu ft of IR-122 and four cu ft 
of an anion resin known as XE-123, similar to IRA 400 
except for larger bead size. 

Immediately the new 43-in.-deep bed achieved the de 
sired 100 gpm per sq ft with an overall pressure drop 
from above the bed to the outlet piping of about 50 psi. 
A set flow rate of 92 gpm per sq ft ran practically con- 
stant until 8.5-million gal was treated. Then rate was 
increased to 100 gpm with an overall pressure drop of 
about 70 psi. A rate between 90 and 100 gpm was main 
tained until over 12-million gal had been deionized. 

From these results it is apparent that flow rates of 100 
gpm per sq ft are feasible and that regeneration in place 
is possible, Unit was regenerated twice after long periods 
of service and replacement beds were regenerated in place. 
There was no mechanical damage to internals and no 
difficulty in regeneration, backwashing or remixing. 

Questions of bed fouling and compacting as related to 
pressure drop and flow prompted installation of the Lucite 
tubes. One was filled with the same resin mixture as 
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Pilot-plant arrangement tests high flow rate 


A side stream of main condensate from the hotwell pump 
passes through a pressure-control valve to hold inlet pres- 
sure below 100 psi, then is metered and passed through the 
demineralizer. Treated water goes to a surge tank, then 
returns to system by way of the condenser. 

Pilot plant is 20 in. in diameter and 6-ft high on the 
straight side. Rubber-lined, it has stainless-steel internals. 


As originally charged it contained three cu ft of Amberlite 
IR-122 and four cu ft of Amberlite IRA-400. Inlet and ow 
waters pass through 50-mesh stainless-steel screens. Deionizer 
is equipped for regeneration of resin bed in place. 

As work progressed, two 2-in.-dia Lucite tubes were in- 
stalled in parallel with the 20-in. unit. These tubes are 50-in. 
tall and not arranged for regeneration. 


the deionizer and one with comparable-sized glass beads. 
Data obtained from the 2-in. Lucite tubes produced 
several interesting results. Pressure drop was always less 
than that of the 20-in. unit on the same batch of resin. 
This may be caused by edge-leakage effect and also 
friction effect on the tube wall during compacting of 
the beds. The 2-in. column filled with glass beads showed 
a surprising result. The glass beads, which are clear 
water-white, became discolored and brownish in service 
—-it was thought that a coating of iron oxide formed on 
them and was responsible for rapid increase in pressure 
drop. The 2-in. column was taken out of service, .ack- 
washed and the beads washed practically clean to the 
eye. Washings were collected, filtered, and the solids 
analyzed petrographically. Breakdown showed: 
Magnetic iron oxide 
Ferric oxide . 
Copper oxide 
Organic material — 5-15% 
Total silicates 1-10% 
Total weight of solids was 7.7 grams. When returned 
to service the Lucite column with glass beads was restored 
essentially to initial performance. 
Fig. 3 shows the relationship between flow rate in gpm 


20-30% 
30-40% 
20-30% 


per sq ft of bed area and pressure drop per ft of bed 
depth. Improvement in pressure drop of the 20-in. unit 
and 2-in. tubes with large beads is pronounced. Also of 
interest is the lesser pressure drop shown by the 2-in. 
column tests. 

Relationship between resin-bead size and pressure drop 
is further illustrated in Fig. 2, which plots average bead 
size against pressure drop for the large and standard 
beads in both 2-in. and 20-in. columns. Here again it 
is evident that lower pressure drops result with larger 
beads and with smaller-diameter tubes. 


Resin breakage and loss 


Backwash water was screened before being wasted and 
the collected resin was weighed, screened and examined 
under the microscope for bead condition. The 3% loss 
shown agreed with a physical measurement of the bed 
on the sight glass. Data on large-bead sizes are scant 
because of length of runs, but indication is that resin 
losses will be very small. 

As the run progressed, backwashed resin fines col- 
lected showed no particular change until about 11-mil- 
lion gal of condensate had been treated. At this point 
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Flow rate-gpm per sq ft 


Pressure drops increase with flow rates for 20-in. pilot plant 
and 2-in. tubes. Using large beads reduces pressure drops 


the screen analysis showed finer particles. Microscopic 
examination of the resin fines after 13-million gal showed 
an increase in number of broken beads. Finer beads and 
large percentage of broken beads were again found after 
a total of 17-million gal had been demineralized. 


Bed compacting 


Compacting or compression of the small-bead bed was 
measured after several cycles of about 3,000,000 gal of 


2-m Lucite tubes 


Pressure drop-psi per ft of resin 
S 
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Salt odded-Ib 


4 Flow-rate changes don’t affect bed’s ability to maintain 
low conductivity with loading equivalent to condenser leak 


water processed. Bed compressed between 3 and 31% in. 
during the first four cycles, then almost 4 in. on the 
fifth cycle and 4% in. on the sixth. A connection may 
exist between this compression and the increase in fines 
on backwashing during the latter cycles. 

Large-bead bed compressed gradually by 4 in. after 
12-million gal was treated, but the second standard 
resin charge passed that degree during the fifth cycle. 

Ultimate compression during one cycle does not oecur 
all at once—it is gradual and quite uniform during the 
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cycle. A relationship appears to exist between increase 
in bed compression and decrease in throughput rate. 
Data on the large-bead resin indicate a similar relation- 
ship except that change in compression rate is much less. 


Water quality 


The high-flow-rate pilot plant was equipped with a con- 
ductivity recorder operating on inlet and outlet water 
samples; pH was manually determined daily. 

At first samples were tested frequently for iron, cop- 
per and sodium. However the variations were small, so 
a weekly test schedule was considered adequate. Oc- 
casional tests were also made for total silica. Soluble 
or reactive silica tests made daily have always been zero. 

In general, inlet-water quality was very good and out- 
let-water quality was excellent, averaging close to 20- 
million ohms for the entire 18-million gal treated on the 
second resin refill. In spite of this, with an influent pH 
of 7.6, effluent pH remains at about 6.2. Inlet sodium 
values of 0.005 to 0.009 ppm went down to 0.002 to 0.003 
ppm as determined by flame photometer. Iron influent 
of 0.029 ppm reduced to 0.006 and copper of 0.047 to 
0.014 ppm. Total silica which in all cases is nonreactive 
reduced somewhat, probably by mechanical filtration or 
occlusion. Chloride values were too low for chemical 
tests—below 0.01 ppm. 

Test data for the large-bead resins show a slight in- 
crease in effluent conductivity compared to the previous 
charges. This follows since the flow rate was increased 
by 40%. There is very little reduction in copper and 
iron through the bed, which may mean less filtering ac- 
tion at the higher flow rates. 

The 2-in. tube containing standard resin gave results 
agreeing very closely with the pilot plant. Tube contain- 
ing glass beads had no effect on conductivity but did 
reduce iron to zero. and showed some reduction in cop- 
per. This confirms the analysis of glass-bead washings. 

Frequent sampling and analysis of water during one 
full throughput pressure-drop cycle on the second resin 
fill disclosed no trend over the ten days of the cycle. 

On occasion, the main condenser developed leaks which 
showed up in conductivity measurements of the conden- 
sate. A true measure of the leakage could not be made 
because 7 to 8% of the condensate is continuously de- 
ionized and recirculated ; nevertheless effluent conductivity 
remained at 0.06 to 0.08 micromhos during the leakage 
period. As a further check, tests were run using a salt 
loading of 17 ppm. Fig. 4 shows results of these tests 
at various flow rates. Resin capacity remained virtually 
unchanged for all flow rates from conventional to 100 
gpm per sq ft, showing that nominal condenser-leakage 
conditions can be handled at high rates of throughput. 
However, a high-flow-rate demineralizer to take full flow 
from the condenser must not be regarded as a means of 
holding a badly leaking condenser on the line indefinitely. 
It is a means of keeping a condenser with nominal leak- 
age on the line until the earliest possible outage time, or 
a more seriously leaking condenser on the line long 
enough to effect an orderly shutdown. 


Conclusions 


(1) Flow rates of 100 gpm per sq ft on full- 
flow condensate demineralizers are feasible 
(2) Water of extremely high quality results 
and this quality is not affected by incidental 
condenser leaks in normal operation 

(3) High-flow mixed-bed demineralizers can 
be successfully regenerated in place 

(4) Capacity of resins for this operation is 
more than ample 


(5) At the end of a 15-million-gal throughput, 
a resin-bead loss of about 3% occurs 


Here's what others say 


We believe that the first “polishing” demin- 
eralizer was installed at our Elrama Power 
Station in 1952. While it originally handled 
only 5% of condensate flow, this has now 
been increased by 60% through high-flow- 
rate techniques. Using available experience, 
it is now economically feasible to polish up 
to 100% of condensate flow. 

In nuclear work, corrosion products be- 
come radioactive and create a maintenance 
‘problem. High-flow-rate demineralization 
will do a major job in removing these small 
but highly objectionable amounts of radio- 
active fission and corrosion products. 


Dr S F Whirl, Duquesne Light Company 


That a large portion of the Fe and Cu is pres- 
ent as suspended solids is most significant. 
This suggests that filtration (not ion ex- 
change) may become the most important 
aspect of condensate polishing. 

Continuous demineralization of all con- 
densate permits use of O.-removal resins 
ahead of mixed bed. Tests show dissolved 
O2 can be reduced to 0.002 ppm. This offers 
simple solution to startup O, problems. 


J K Rice, Cyrus Wm Rice Company 


Tests at our Burlington Generating Station 
since early 1958 show feasibility of high-flow- 
rate demineralization. According to our en- 
gineers, 50 gpm per sq ft is believed practi- 
cal, minimizing bead breakage and reduction 
in exchange capacity. 

Public Service Electric & Gas Company 
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POWER AND DISTILLATION PLANT uses pressurized-water re- moderator and coolant. Reactor generates saturated steam, oil- 
actor fueled with natural-uranium oxide and using heavy-water fired superheater raises it to 1000 F for 55-mw turbine exhaust- 


Fresh water from the sea distilled by atomic power will soon 
be put to the test. Here’s summary of a study made for The 
Martin Company back in 1957 to explore .. . 


Sea-water distillation by nuclear power 


The projected process-heat reactor to work with a sea- 
water distillation plant at Point Loma in San Diego, Calif., 
reminds us of a study we made in April 1957. This 
covered the economics of four different reactor power- 
plant distillation-plant arrangements. Diagram, sbove, 
gives data on the most economic of the four. 

All schemes studied used a pressurized-water reactor 
with a heavy-water moderator-coolant and fueled with 
natural-uranium dioxide. To allocate the cost of sea- 
water distillation all four schemes were compared to a 
base plant using the same reactor to supply saturated 
515-psia steam to a 55-mw turbine exhausting at 2 in. 
Hg abs, Table 3. No water was distilled in this plan, 
but allocated distillation costs for the four schemes were 
figured as the difference between total costs of combined 
electric-distilled-water output and the cost of generating 
electricity only in the base scheme. 

Table 1 gives the primary data and costs of the plant 
in the diagram. Table 2 shows the allocated unit costs 
for the fresh water produced by the combination plant. 
The base power plant has a capital cost of $20.5 million 
while the combined plant above costs $29.3 million, so 


By HENRY E BETHON, Consulting Engineer 


the allocated capital charge for the sea-water distillation is 
29.3 — 20.5 = $8.8 million. 

Basing calculations on 50-mw net output, 6-million- 
gpd fresh water and 80% plant factor the water unit 
costs come to the figures given in Table 2. The corre- 
sponding unit cost for electrical energy output is: 

5% capital charges (20-yr life) 11.5 mills per kwhr 
10% capital charges (10-yr life) 14.4 mills per kwhr 
14% capital charges ( 7-yr life) 16.8 mills per kwhr 

Costs are based on burning 5¢-per-gal Bunker C oil in 
the superheater, 

This analysis assumes the Atomic Energy Commission 
will bear the research and development charges for de- 
signing and developing the reactor. It also assumes the 
Department of Interior will bear similar charges for 
developing the multistage distillation plant. 

Comparison. The energy unit costs compare with 
a U.S, average of about 8 mills per kwhr. This plant 
could possibly compete with conventionally fueled plants 
in high-cost areas of the country. 

The water costs compare with averages of about 13¢ 
per 1000 gal for irrigation water and 35¢ per 1000 gal 
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Vopor press. Hg abs 


Sia-stoge flash-type 
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J68,0001b condensore 


177F 


733.000 lb 


4,095,000 1b 


139 © 


000% 


Condensote 
cooler 
475700016 H5F 


127F 


2,084,000 tr 
*6,000,000gpd 


Table 1—Power-water-plant data 


1. Electrical capacity, gross kw 

2. Electrical capacity, net 

3. Steam generated, Ib per hr 

4. Feedwater temperature, F 

5. Steam to turbine, Ib per hr 

6. Turbine throttle temperature, F 
. Turbine bockpressure, psia 
. Turbine throttle pressure, psia 
. Turbine exhaust flow, Ib per hr 575,500 
. Turbine exhaust temperature, F 228 
. Steam to air ejector, Ib per hr 50,000 
. Superheater oil supply, Ib per hr 11,290 
. Superheater thermal efficiency, % 
. Fuel-oil cost at 5¢ per gal, per hr $74 
. Fuel-oil cost at 8¢ per gal, per hr $118 
. Fresh-water output, gpd 6,000,000 

17. Fresh-water output, gph 250,000 
. Heat output of reactor, 10° Btu/hr 630 


28,H16,000 Ib 
woste brine 


— 25 916,000 1b 
waste brine 


‘Fresh 28000 000 
2084,000% 


. Cost of reactor plant $11,800,000 
. Cost of turb-gen plant $5,000,000 
. Cost of oil-fired superhtr $2,000,000 
22. Cost of distilling plant $8,000,000 


ing at 20 psia. Turbine exhaust steam supplies low-temperature energy for running 23. Cost of euxiliery : t $2,500,000 


6-stage sea-water distilling plant that produces 2.1 million lb of fresh water per hour 


. Total cost of plant $29,300,000 


Table 2—Total distilled-water costs 
at 80% plant factor 


Capital-charge rate, % 
Fuel oil, ¢ per gal 
Costs, ¢ per 1000 gal 
of fresh water: 
Capital charges 
Fuel 
Operation 
Maintenance 


Totals, ¢ per 1000 gal 58.5 


for municipal supply. Some industries pay as much as 
$2 per 1000 gal of water in special situations. 

The Government prefers to work on processes that 
offer promise of producing fresh water for $1.50 per 
1000 gal or less. The combination plant falls well within 
this limit. 

Objectives. Many areas could use combined power- 
distilling plants of smaller capacities than the ones 
studied. Small packaged type power-water generating 
planis having capacity of two mw and 200,000 gpd would 
find an export market in the Middle and Far East. These 
could make power and water for distribution to a com- 
munity from a single source at an economy competitive 
with conventionally fueled methods. 


Table 3—Estimated investment for 50-mwe 
natural-uranium-dioxide heavy-water reactor 


Unit cost, 
$ per net kw 


investment, 
PRIMARY SYSTEM 


1. Reactor less fuel bundies* 

2. Primary loops, 2 

3. Auxiliary and pressure systems 

4. Instrumentation, excl reactor's 

5. Fuel handling & decontamination 

6. Buildings, structures, etc 

7. Subtotal 

8. Contingencies at 10% 

9. Total primary system 

SECONDARY SYSTEM 

10. Turbine-generator & auxiliaries 

11. Buildings, structures, etc 

12. Total secondary system 
TOTAL DIRECT COSTS 


FUEL CORE 
1. Element & bundle fabrication 


incl Alnic cladding? 
2. Fuel—19 tons UO, 


3. Subtotal 
4. Contingencies at 10% 
5. Total fuel cost 


*—Fuel cost given in bot 
b—Zirconium use adds $1. 
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Four Riley Type RX Pressurized Boilers. Capacity 
90,000 Ib/hr — 625 psig — 600 F. Fuel — 
Natural Gas, Turbine Exhoust Gas. 


Low excess air, refractory elimination, uniform 
heat distribution and absorption are the desira- 
ble characteristics of the Riley Intertube Gas 
Burners. 

Prefabricated assembly of boilers assists in 
delivery and speeds construction. 


A careful survey a your plant 
ti 


by a qualified consulting engineer 
pr show ways of making sub- 
stantial savings in power costs. 


Ye 

4 
i 
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Freeport Sulphur Company has installed four 
90,000 lb/hr Riley type RX Pressurized Boilers 
on the World's largest man-made structural steel 
island in 50 feet of water seven miles out in the 
Gulf of Mexico (off Grand Isle.) These boilers 
will supply steam for electrical generation and 
steam for the Frasch Process of mining ancient 
brimstone deep below the Gulf’s floor from a plat- 
form 75 feet above the wate. line. 

Boiler settings must be strong enough to 
withstand hurricane force winds, vibration free, 
and light in weight. 


Here is another example of how Riley designs 
and builds boilers to meet unusual engineering 
specifications. Let your Riley sales representative 
provide you with up-to-date information about 
Riley boilers and fuel burning products. 


You'll Find A Riley Representative 
In Each Of These Principle Cities: i) 
Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Houston, Jacksonville, 


Kansas City, los Angeles, New Orleans, New York, Philodelphia, STEAM GENERATING & FUEL BURNING EQUIPMENT 
Pittsburgh, Portland, Salt Loke City, San Francisco, Seattle, St. Louis, 


St. Paul, Syracuse, Boston. 


RILEY STOKER CORPORATION, WORCESTER, MASS. 
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Nuclear notes 


By B GA SKROTZKI, Associate Editor 


Uranium-ore supply shows encouraging growth according to AEC reports. Reserves in 
January 1948 were 1 million tons; this grew to 88.9 million tons in July 1959. In 
fiscal year 1948 ore produced equaled 54,000 tons with 0.319% U sO, concentration. 
In 1959 we will produce about 6.1 million tons with 0.26% concentration. Concen- 
trate purchases by AEC in 1948 were $1.7 million for an average cost of $7.14 per 
lb; in 1959 this grew to $280.5 million at an average cost of $9.25 per lb. Highest cost 
per lb was in 1955 at $12.51. In 1948 the mills employed 650 people; this grew to 
3185 in 1959. 


SNAP Experimental Reactor (Systems for Nuclear Auxiliary Power) has been developed 
for space satellites. SNAP I and III developed by The Martin Company use heat 
from a radioactive isotope to run electric - power - conversion equipment. SNAP II 
developed by Atomics International uses fission processes to heat mercury vapor for 
driving a turbine; intermediate coolant is liquid sodium. Reactor is about as big as a 
5-gal can and weighs about 220 lb without shielding. Reactor uses enriched ura- 
nium fuel. No data on heat rating. 


Patent rights pre-empted by AEC kills incentive for atomic progress and discourages 
added investment in nuclear industry, says Lee L Davenport, president of Sylvania- 


Corning Nuclear Corporation, before Atomic Industrial Forum. Idea seems to be that 
patent rights should go to whoever contributes most money to conceiving the pat- 
ented invention, usually the government. The AEC now demands more in the area 
of background rights than the Atomic Energy Act originally contemplated. This de- 
spite the fact that the private company spent its own money to develop material and 
processes in the nuclear area. 


$1000 award by The Martin Company to two of its engineers, H N Barr and D H Peter- 
son, recognizes their contribution to improving the LFBR (Liquid Fluidized Bed Re- 
actor). This reactor uses small pellets of fuel in water inside a cylinder. To fission, 
water flow is forced between the pellets from below, separating them the right amount. 
But the tumbling action wears away the pellets. Adding powdered graphite to the 
water cut abrasion loss to less than 20% of original and may improve heat-trans- 
fer characteristics of the system. 


Fuel burnup for uranium dioxide, says F K Pittman of AEC, can probably be raised from 
the 27,500 mw days per ton maximum which is current technology to 40,000 mw 
days per ton. This applies to pressurized-water reactors to be built by 1965. (By 
comparison one ton of uranium produces 857,000 mw days at 100% burnup.) Boil- 
ing-water reactors may be able to achieve 19,000 mw days per ton. 


Highlights of AEC’s 1959 Financial Report: Net cost of operations for fiscal year 1959 
was $2.5 billion—9% higher than in 1958. Reactor development, high-energy physics, 
controlled thermonuclear energy, peaceful applications of nuclear explosives, isotope 
development, life-science research, weapons development and fabrication, and pro- 
curement of uranium were expanding activities throughout the year. During fiscal 
1959 reactor development cost $356 million, including $105 million spent for spe- 
cific civilian reactors for stationary power; this program was 16% higher than 
1958. Physical research programs cost $112 million which includes thermonuclear 
research at $28 million and high-energy physics at $28 million. Weapons develop- 
ment and fabrication cost $492 million during fiscal 1959, 
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60,000 HOURS... 
WITH BEARING WEAR 


in this compressor 


Sound unbelievable? Here’s how it happened. 

This 125-hp Ingersoll-Rand XLE compressor was installed in 1950 at the 
Standard Products Company in Cleveland. By the summer of 1958 the unit 
had totalled approximately 60,000 hours of operation, aver- 
aging 20 hours a day, six days per week. It was shut down 
for complete annual inspection as part of the plant preventive 
maintenance program. 

Long before the unit was shut down the customer had 
ordered new main bearings to keep in reserve stock in event 
of emergency. It was decided to install the new bearings while 
the compressor was torn down for inspection. When the old 
bearings were removed they were checked for wear and were 
found to be within the original one-thousandth-inch toler- 
ance for new bearings. This means that there was no measur- 
able wear, even after the equivalent of 20 years of “normal” 
operation! 

Of course, these are not ordinary 
bearings. They are aluminum full- 
floating bearings, one of the extra- 
value features found only in Ingersoll- 
Rand compressors. These heavy-duty 
bearings roll with the punch of each 
compressor stroke, distributing the load evenly all around 
the inside and outside of the shell. Their special aluminum 
alloy has better load-carrying capacity and higher heat 
conductivity than other bearing materials. And they never need adjustment, 
so the running gear may be kept sealed from dust and dirt. 

Ingersoll-Rand compressors have many more extra-quality features that can 
save you money in your plant. Call your I-R representative—he has the solu- 
tion for any compression problem. 


The World's Most Comprehensive 


Compressor Experience . . . Ingersoll- -Rand 


11 Broadway, New York 4, N. ¥ 
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reserved for your COMMENT 


Someday we've got to get organized 


I am heartily in accord with the idea of endeav- 
oring to establish a uniform examination for the 
various grades of stationary operating engineers 
and firemen in those states that have engineer and 
fireman license laws (George Edwards, Dec 1959, 
p 194). 

Further, it would seem to me that the examinations 
must be written to achieve uniformity. At the 
present time some states use written examinations, 
some written and oral, and at least one state gives 
oral examinations only. 

Stationary steam plants, wherever located, func- 
tion on the same principle and the same degrees 
of skill and attention are required in their opera- 
tion. It follows that the examinations used to de- 
termine operators’ fitness should be of similar 
standards regardless of where the examinations are 
held. 

C O Myers, Executive Director 
The National Board of Boiler and 
Pressure Vessel Inspectors 
Columbus, Ohio 


. . » | think George Edwards’ reasons for standard- 
ization of operating engineers’ licenses are in line 
with how a great many people feel about it. As he 
implied, it’s an old argument; everyone has ideas 
about it but no one does anything to help. 

Before anything could be accomplished in this 
direction, some national body would have to be- 
come interested enough to institute positive ac- 
tion. Steve Elonka offered to carry the ball and en- 
couraged legislative action in his special report a 
few years back. (License Requirements, Power, Feb 
1950). However, I’m not so sure that legislation is 
the proper way to handle it. At least not in getting 
the thing off the ground. 

Usually states having license requirements leave 
type of exam to discretion of the person in charge 
of the particular department. 

A possibility might be to start with the Chief 
Boiler Inspector for each state government. Each 
is a member of the National Board of Boiler and 
Pressure Vessel Inspectors. One or several of the 
Chief Inspectors could draw up a model examina- 
tion. They would ask permission of the National 
Board’s executive committee to present this model 
examination to the National Board membership at 
the next general meeting. A committee could be 
formed; each member of the National Board should 
be appointed to this committee in turn. National 
Board membership could discuss committee’s rec- 
ommendations with their individual state govern- 


ments to decide whether or not they are acceptable. 
I believe this course would produce desired re- 
sults. Each National Board member would feel that 
he had an active part in the standardization pro- 
cedure, rather than feeling that something was 
being forced upon him. Once the committee began 
to function smoothly, I think individual states would 
handle licenses on a reciprocal basis as they now 

do with Boiler Inspector commissions. 
J J Barrancer, Baltimore, Md. 


. . . The subject is, without doubt, a very contro- 
versial one, yet this seems to be an opportune time 
to bring it up. There is no question that with ad- 
vances in design of power-plant equipment, many 
examination questions have become obsolete. 
must remember, however, that some state and 
municipal authorities respomible for conducting 
the examinations are jealous of their prerogatives 
and will be opposed to any infringement of their 
autonomy. It may take considerable time to get 
these authorities to agree to any set of standards, 
but. if agreement can be reached on standards by 
several adjoining authorities, it’s generally true 
that the remainder can be brought into the fold. 

May I suggest that the NAPE as well as plant 
management join hands in leading the forces for 
the setting up of examination standards. 

Joun Tovp, New York, N.Y. 


Eorror’s NOTE: We've gotten other comments, un- 
fortunately too late to make this issue, on George 
Edwards’ proposal to standardize operating-engineer 
examinations. Thinking seems to be overwhelmingly 
in favor of the idea. We'll publish more letters next 
month, and the next if you want to be heard. 


Come back, Little Gypsy 


I was very much interested in your article about 
the controls being designed for the Little Gypsy 
plant of Louisiana Power and Light Co (Control 
breakthrough at Little Gypsy, May 1959, p 64). It 
claims this “will be the first fully automated electri- 
cal-power-generating station,” and states the plant 
is scheduled to be finished in 1960. 

After reading your article, I thought you might 
be interested in the enclosed piece entitled Nan- 
tucket utility goes automatic. This control system 
is not as sophisticated as the Little Gypsy plant. 
However, the Nantucket Gas & Electric plant is an 
“electrical-power-generating station.” It started on 
automatic operation in January 1959, was accepted 
by the customer in June 1959 and is completely 
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WHAT OUR CUSTOMERS “S2v ABOUT 
Detroit ROTOGRATE STOKER Performance 


Midwestern Public Utility plant. 
ReteGrate Stokers are installed under boilers of 


100,000 pounds steam per hour capacity at 875 psig 
910°F. for combustion 300°F. 
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DO OPERATE with lower excess air— 
22% is common—less in mony cases . . . 
Reason—the floating, self-adjusting air 
seals—a RotoGrate exclusive. 


DO HANDLE load fluctuations easily 
... Sudden load increases picked up with- 
out loss of pressure—the thin fast burning 
fuel bed permits dropping load surges 
just as rapidly. 


DO BURN ll grades of bituminous and 
lignite coals, and many kinds of waste and 
refuse fuels . . . Ability to burn the less 
costly fuels available in any area is a 
potent factor in economical operation. 


DO MAINTAIN uniform high efficiency 
in everyday operation. RotoGrate doesn't 
need special test conditions to show 
superior results. 


DO SET a high standard of availability 
... A survey of users shows exceptional 
availability records in all kinds of plants. 


wie DETROIT 


Our field engineers get around—visit plants in all parts of the couniry 
and their reports tell us that users say their RotoGrate Stokers— 


DO OUTPERFORM other fuel burning 
equipment . . . Where it is possible to 
compare with other fuel burning equip- 
ment under similar conditions, operators 
almost without exception express prefer- 
ence for the RotoGrate. 


DO SAVE. . . Low cost fuels—high 
efficiency —very little parasite power for 
operation—broad load ranges with uni- 
form steam pressure—low maintenance 
—and not least important reduced pro- 
duction losses from outage .. . all 
contribute to savings that pay a hondsome 
return on the investment. 


DO YOU feel you can afford not to 
avail yourself of these advantages and 
economies for YOUR boiler plant? Why 
not write for bulletin 40 which describes 
the RotoGrate for boilers up to 400,000 
pounds per hour capacity? Then let us 
recommend the correct stoker for your 
needs, without obligation of course. 


STOKER COM 


Main Office and Works, Monroe, Michigan 
District Offices or Representatives in Principal Cities 
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More comment 


automatic. It puts units on and off the line without 
an operator and without pushbuttons. 

We spent several years designing the system. 
We installed it, it works, and I can’t resist doing 
some crowing on behalf of the engineers in our 
Electronic and Controls Division. 

J P Rentz, Manager 
Application Engineering 
The Cooper-Bessemer Corp 
Mt Vernon, Ohio 


Eprror’s note: Reader Rentz is right. Nantucket 
Ges & Electric’s plant is an “electrical-power-gen- 
erating station” and is fully automatic. 

We should have described Little Gypsy as the 
first fully automatic “steam-electric” power-gener- 
ating station. This would have distributed honors 
more precisely in line with the facts. 


Pro and con—on the rocks 


Congratulations for the fine article on preventive 
maintenance. It’s the best and most complete I 
have read (7D Report, Nov 1959, p 191). I'd like 
to put in a plug for Marmaduke and _his success 
in lowering the diesel on blocks of ice. I don’t ques- 
tion this at all. The Egyptians floated tons of rocks 
along the Nile; used levers, rollers, mud and clay 
ramps to build the Pyramids. 

In 1922, at a creamery in York, Pa., we lowered 
a l-ton square tank inside a 5-ft walled enclosure. 
Problem was to get men and gear out of this en- 
closure as the tank started down. So we did exactly 
what Marmy did with the diesel. The tank settled 
in place nice and snug as we knew it would. 


J H Boyer, Frederick, Md. 


. . +» | planned to do this with a set of large salt 
tanks when I was Chief Engineer for Worcester 
Salt Co back in 1930, But it was so difficult to 
get the ice and so cold in northern New York at 
the time the job was ready I had to abandon the 
idea. But application of this idea to a 50-ton piece 
of expensive machinery is what stretches one’s cre- 
dulity. I have engineered many a 750-hp diesel, 
but never with an ice jack. 

W P Kearney, Staff Engineer 

American Hydrotherm Corp 

Long Island City, N. Y. 


. . . Current hassle over Marmy’s ice-jack principle 
has us old-timers laughing at these boys of little 
faith who must be shown to be convinced that some 
rather drastic methods are completely practical. 
Unquestionably the ice jack would function effec- 
tively if precautions were taken to melt the mass 
uniformly as Marmy advocated. 


Back further than I care to remember, we were 
faced with a dilly. On my first stateside job after a 
Canadian-Alaskan tour of duty, we attempted to 
pump out a cofferdam prior to pouring a bridge 
abutment. Our 4-stage 1000-gpm centrifugal pump 
couldn't keep water out because of fissures in the 
bottom ledge. We had never heard of a tremie tube 
for placing dry-concrete aggregate, but we assumed 
the principle would work. A rude tremie was fash- 
ioned of plank, the pier was built and still stands 
on State Highway 77 in northern Wisconsin. 

PC Zemxe, Clinton, Tenn. 


The three faces of Eve 


My subscription is due to expire shortly and I'm 
not sure I’m going to renew it. Here’s why: Your 
contents page indicates that Power includes former 
publications, namely “Operating Engineer” and 
“The Stationary Engineer.” Quite frankly, I don’t 
think you're giving the operating-engineer reader a 
fair shake in being so highbrow. 

I've gotten a lot of help from Power over the 
years, particularly from your special reports, but 
I reach less eagerly for Power on delivery day be- 
cause of your accent on articles for engineers who 
design and manage. How about giving more space 
to solid info useful to engineers from assistant 
plant engineer to the lowly fireman? 

F H Lawrence, Kingston, Ontario 


. . « May I suggest that you consider changing 
your editing style? It’s all very well to present 
articles that are “readable” but does it have to be 
done at the expense of good technical writing? 
I've been reading Power since I saw my first 
copy in our college library and was impressed by 
its technical level. Over the 14 years since I grad- 
uated, you've shown a tendency to lower your sights 
in giving busy engineers the caliber of technical 
articles they need to stay abreast of the field. 
G T Perrine, Santos, Brazil 


.. « Your special report is tops (Electrical Conver- 
sion, December 1959, p 67-90). As an electrical 
engineer—retired—I've often wished Power would 
publish more articles dealing with my field. But 
I will say this: Whatever you have published has 
been the cream of the crop. 

I’m aware that you cover a broad field of power 
services and you do it well. I have a lot of time 
to read here in sunny Florida and I'm in a posi- 
tic to compare the quality of Power with a dozen 
or so other technical magazines. You have some- 
thing each month for each level in the power plant 
and on through to company brass. Keep it up. The 
younger men coming along can use it. 


F X Harrican, St. Petersburg, Fla. 
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HOW to keep it simple? Don’t let the 
wide selection of stainless steel alloys 
“throw you”! 
Most of the 
alloy specs 
were developed 
to meet certain 
highly special- 
ized and rather 
uncommon 
needs. Only 1 
out of 100 
valve users can 
make practical 
use of many of 
the alloys. Ac- 
tually, just two 
or three of the 
different avail- 
able alloys will give a big majority of 
valve users all they want and need. 


You can judge DESIGN differences be- 
tween the various “makes” exactly as 
you do it with Bronze and Iron valves. 
Look them over and compare. Basic- 
ally, of course, a Stainless 
Steel valve is designed 
and constructed very 
much like other valves. 


What is left to worry 
about in addi- 
tion to Material 
and Design? The 


JENKINS VALVES 


same factors you consider in buy- 

ing ANY valves for long, dependable 

performance: Are the valves made 

merely good enough, or to a standard 

that demands an extra-measure of 

quality? How good are the castings? 

How precise and 

perfect is the ma- 

chining? How 

rigid is the in- 

spection and 

testing during 

manufacture? 

These are the 

factors which 

specs can’t cover. 

Some of them 

you can’t see when you look at the 

valve. But you KNOW how to make 

sure they measure-up to peak stand- 

ards. You know that the name 
JENKINS VALVES 
and the famous 
Jenkins DIAMOND 
trademark have 
been the highest as- 
surance of quality 
for nearly acentury. 


Specify “Jenkins” as well as the metal 
alloy to assure fullest satisfaction. 
Your Jenkins Distributor has patterns 
and alloys to satisfy most industrial 
needs. Of course, they meet valve in- 
dustry specifications and the high 
standards established by leading users 
of stainless steel valves. Jenkins Bros., 
100 Park Ave., New York 


Jenkins Bros. 

100 Park Ave., New York 17. 

Send Jenkins Stainiess Stee! Vaive Catalog to — 
Address. 
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Pewer's data sheet 


| Over 200 F, and over 2% flash 


Over 200 F, up to 2% flash— 


Over 200 F noflash-—> 


than 200 F,no flash 


Flow, thousands of Ib/hr 


| 
15 Carbon=ASTMA2I6-47T Gr. Web 
12 A 5)oCr = ASTM A2I7-49T Gr. C-5 
304 = ASTMA296-49T Gr. Cf-8 
316 = ASTM A296-49T Gr. Cf-8M 
| | H | 


Valve body size, in. 


Material-selection chart for throttling valves 


Chart is conservative guide to valve-body material selec- 
tion for flashing service. To use, enter chart with valve 
is issue. For a compiete roundup o esign tips 

size, flow rate, Extend intersection point paralle] to veloc- 
Part 1 of article in Power, December 1959, pp 91-93 ity line to service zone. Intersection zone lists recom- 
mended material.—J R Bermincuam, Lyndhurst, N. J. 


© POWER 
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News Notedx on. 


Good Packing Practice 


How can you 
pinpoint the cause of a 
premature failure? 


Ir you carefully examine used packing, a correct 
interpretation of the damage will often suggest 
exactly what caused a premature failure. 


Generally speaking, the reasons fall into three 
areas: (a) the wrong size or style packing was 
selected for the particular service conditions, 
(b) the packing was not properly installed, or 
(c) the equipment requires maintenance. And 
any of these three conditions can not only result 
in premature packing failure . . . but can lead 
to other headaches resulting from poor perform- 
ance of equipment. 


Let us review some of the most common types 
of packing failures and their causes . . . easy to 
recognize through a careful inspection of the 
damaged packing. 


R Damage: Excessive reductions in the cross- 
section of the packing. 


Possible cause: Bearing worn, or other shaft mis- 
alignment result in eccentric movement such as 
shaft “whip.” 


2. Damage: Wearing face of the rings dried and 
charred, but the rest of the packing is still in good 
condition. 

Possible Cause: Either lack of proper lubrication, 
or the packing was not designed to withstand speed 
of movement involved, or the temperature range of 
service encountered. 


POWER * JANUARY 1960 


dJ-M #7 Centripac® Packing shown here is designed speci- 
fically for single-stage centrifugal pumps in the process 
industries. Speeds to 3600 rpm; temperature to 500F. 


3. Damage: One or more rings missing from set. 


Possible Cause: Bottom of the stuffing box is 
badly worn, and allows the packing to extrude into 
the system, causing possible contamination. 


4. Damage: Wear onoutsidediameter of the packing. 


Possible Cause: Rings rotating with the shaft, or 
coming loose in the box. Choosing the correct size of 
packing will eliminate this problem. 


To solve any sealing problem, call on your 
local J-M Packing Distributor or Johns- 
Manville representative. They are equipped 
to help you select the right packing for the 
job—one that insures long, trouble-free 
service. For information, write to Johns- 
Manville, Box 14, New York 16, N.Y. In 
Canada: Port Credit, Ontario. 


JoOHNS-MANVILLE 
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Technical briefs ... Latest engineering 


Russians discuss 
turbine development, 
supercritical designs, 
combined cycles 


Steam turbines of the Khar’kov Turbine Works— 


on the 25th anniversary of the Works, 1 A 
Shubenko-Shubin, Kharkov Turbine Works, 
U.S.S.R. 
During 1935 the Khar’kov Turbine Works began 
building 50-mw machines from Genera!- Electric 
drawings. In 1938 the first 1500-rpm 100-mw units 
were designed for 410-psig 750-F initial steam. 
After the war, in 1945, a line of 1280-psig 930-F 
turbines was laid out, and in 1948 the first 25-mw 
machine went into service. Although mechanically 


_successful, these units missed expected performance 


by about 5%. A change in the blading design of the 
100-mw 3000-rpm model in the line gained this 
back, and the 25-mw model was redesigned with 
a gain of about 8% in performance. 

In 1958 a 150-mw turbine went into service de- 
signed for 1850 psig, 1050 F with reheat to 1050 F. 

A 100-mw machine is now under design for 4250 
psig, 1200/1050 F with a backpressure of 50 psig. 
Temperatures up to 1470 F are considered feasible. 
This 100-mw machine is to be the prototype for a 
300-mw 4250-psig 1200/1050/1050 F single-shaft 
machine for 1960 and a 600-mw double-shaft ma- 
chine for 1962-63. Teploenergetika, 1959, No. 2 


Some problems of the thermal circuits of boiler- 


94 


turbine units for supercritical-steam condi- 
tions, A E Gel'tman, Central Boiler Turbine In- 
stitute, U.S.S.R. 

Optimum feedwater temperatures in supercritical- 
pressure power units were studied using a 300-mw 
(4250 psig, 1200/1050/1050 F) cycle as the basis. 
Constant and variable boiler-outlet-gas temperature 
investigations showed that fuel economy suffered 
where gas temperature was permitted to vary with 
feedwater temperature. But capital investment can 
be reduced with variable gas-outlet temperatures in 
low-fuel-cost areas, where highest-possible fuel econ- 
omy is not a must. 

Studies of optimum feedwater temperatures pin- 
pointed 540 F as best in high-fuel-cost areas. With 
low-cost fuel this can be reduced to about 465 F. 

Turbine-driven boiler-feed pumps proved best, 
and there was no significant difference between 
paralleling the turbine with the h-p or i-p sections 
of the main turbine. But best economy was achieved 


where cold-reheat steam was used and the boiler- 


feed-pump turbine exhausted to a stage heater, Be- 
cause of physical complications, however, future 
designs will provide for hot-reheat steam to drive 
the feed-pump turbine, exhausting to the main tur- 
bine. Teploenergetika, No. 3 


Steam-gas condensing power stations and their 


comparative efficiencies, M L Zaks, Moscow 
Civil Engineering Institute and A V Stolyarov, Pow- 
er Institute, U.S.S.R. 
Combined steam and gas-turbine cycles are com- 
pared to straight steam on an efficiency basis. In 
all cases natural gas is fuel. In the combined cycle 
a pressurized boiler is gas-turbine combustion cham- 
ber and flue gases drive the gas turbine. 
Combined boiler and gas-turbine combustion 
chamber weighs only .55 to .70 lb per lb of steam 
generated—about 25% of an ordinary steam boiler. 
On the basis of equal excess air, initial steam 
conditions, fuel consumption and cutlet-gas tem- 
peratures, combined cycle efficiency gains were 
greatest in medium- and high-throttle-pressure sta- 
tions. Teploenergetika, 1959, No. 3 


Some methods of reconstructing steam-turbine- 


electric power stations using steam-gas cir- 
cuits, D P Gokhshteyn and GC P Verkhivker, The 
Odessa Technological Institute, U.S.S.R. 
As more steam-electric power plants are converted 
to natural gas, station output can be increased by 
installing open-cycle gas turbines combined with 
the existing steam units. Several schemes are stud- 
ied, advantages and disadvantages of each cited. 
In most cases, power output for a given steam 
consumption is increased about 20°%. Cycle effic- 
iencies of 34 to 36% are achieved—-a gain of up to 
13% over the corresponding steam cycle, A com- 
bined 140,000-kw unit with initial steam conditions 
of 1280 psig, 900 F produces an efficiency only 15% 
less than a 140,000-kw supercritical double-reheat 
unit with initial steam at 4250 psig, 1200 F. 
Combined cycles can burn mixed fuels—gas in 
the gas turbine and solid fuel in the steam boiler. 
This is especially useful in stations associated with 
the steel mdustry. Teploenergetika, 1959, No. 5 


An investigation of pressure-control systems for a 


large drum type boiler operating as a unit 
with a turbine, L S Shumskaya and K A Labutina, 
Central Boiler Turbine Institute, U.S.S.R. 

Investigation covered four pressure-control systems: 
(1) Single-element control sensing superheated 
steam pressure (2) 2-element control sensing change 
and change rate of superheater pressure (3) 2-ele- 
ment control sensing rate of superheater pressure 
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developments for busy power men 


18 papers for you on: 
RUSSIAN POWER 
WATER TREATMENT 
COOLING TOWERS 


change and steam consumption and (4) 3-element 
control sensing change in superheater pressure, 
rate of change and steam consumption, In all cases, 
two feedback arrangements for variable-speed servo 
motors were considered, 

Investigations showed the best arrangement was 
3-element control. These studies served as the de- 
sign basis for four large boilers operating in the 
unitized systems. Teploenergetika, 1959, No. 2 


Water treatment 


years’ weak-base anion-resin experience on 
the Ohio River, / K Sargent, Jones & Laughlin 
Steel Corp and G A Bowman, Dravo Corporation 
Operating data on weak-base anion exchangers at 
the Aliquippa Works of Jones & Laughlin Steel 
cover a variety of resins and regenerant combina- 
tions. System includes cold-water reactors, sand 
filters, four cation and four anion exchangers. Tin- 
plating process requires water with specific con- 
ductance below 35 micromhos. 

Capacity of weak-base anion exchangers fell off 
with original charge of phenol-formaldehyde resin 
regenerated with soda ash. In a variety of com- 
binations, polystyrene and epoxy-polyamine resins 
were tried. Sodium-hydroxide as the regenerant 
has been used alternately with the various resins. 
The annual cyclic effect of throughput temperature 
has been correlated with operating data. 

Currently, half of the beds use epoxy-polyamine 
resin regenerated with sodium-hydroxide. In the 
others, polystyrene is regenerated with soda ash. 
These two combinations appear optimum and a di- 
rect comparison is possible. 20th Annual Water 
Conference—1959 


Experiences with ammonia regeneration of weakly 


basic anion resin in a large demineralizer 
plant, S B Applebaum, Cochran Corp and F Fast, 
Mobile Oil Company 

After several resins were tried at the Paulsboro Re- 
finery of Mobile Oil, polystyrene-polyamine proved 
most stable. Soda ash was originally used as the 
regenerant, but caustic soda was later substituted 
since it increased resin capacity. After five years’ 
operation, resin-exchange capacity leveled off at 
15-kg tma (as CaCOs) per cu ft. 

Rinse-water requirements during the period rose 
from 105 to 342 gal per cu ft of resin. Use of am- 
monia hydroxide to reduce rinse requirements 
proved successful: requirements dropped to 85 to 
100 gal per cu ft and resin capacity remained at 
15 kg per cu ft. Rinse time was cut in half. 


Directions for ordering these papers on page 100 
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Possible difficulties of odor and waste disposal 
using ammonia hydroxide were overcome. Corro- 
sion was not a problem since ammonia concentra- 
tion in the demineralized effluent was kept below 
0.5 ppm. 20th Annual Water Conference—1959 


Organic fouling in anion exchange, / K Rice and 


D E Simon, Cyrus Wm Rice Company 


Organic fouling of strong-base ion-exchange ma- 
terials causes a gradual loss of capacity. While this 
loss is usually 0.1 to 0.5%, it can go as high as 2% 
per cycle in extreme cases. Past studies of restora- 
tion methods have produced little of practical value 
to average users. Replacement of fouled resin is 
still the most widely practiced solution. 

Test runs show that HCI is by far the most ef- 
fective single treatment in restoring strong basicity. 
But HCl has almost no ability to restore total ca- 
pacity. Use of other extractants such as a caustic 
salt and nitric acid further improves strong basicity 
after initial treatment with HC]. 

Composition of organic-fouling materials is diff- 
cult to determine and undoubtedly varies widely be- 
tween locations. It is felt that the answer to the 
fouling problem lies not only in pretreatment but 
also in additional exploration of resin-restoration 


methods. 20th Annual Water Conference—1959 


Experiences with the use of stainless-steel con- 


denser tubes at the Rivesville Station of Mo- 
nongahela Power Company, E R Long, Monon- 
gahela Power Co 


The Rivesyille Station is located on the Mononga- 
hela River where mine drainage makes pH as low 
as 3.0 during periods of low run-off. Copper-alloy 
condenser tubes (16 Bwg) lasted less than seven 
years on 90% duty. Cleanliness factors above 60% 
were impractical due to high cost of cleaning. 

Thin-walled AISI 304 tubes (22 Bwg) installed in 
a 55,000-sq-ft condenser showed continuous per- 
formance enal to 85 to 124% cleanliness. This 
value in stainless steel has a heat-transfer rate well 
exceeding the 50 to 60% copper-alloy equivalent. 

Stainless-steel tubes produce considerable im- 
provement in a condenser with a tube-fouling prob- 
lem and where cleanliness is more easily maintained 
using stainless steel. Some of the improvement at 
Rivesville may have been due to the self-cleaning 
effect of higher tube velocities. Where 6.5 fps was 
normal with copper-alloy tubes, 7.0 fps was the av- 
erage with stainless steel. This gain resulted from 
a lower system resistance. 

Stainless-steel-tube life expectancy is 30 years 
compared to an actual life of seven years with cop- 


per alloy. 20th Annual Water Conference—1959 
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pulse Trap, contin 


Yarway Impulse puts the heat 


steam frap freeze- 


Cold weather means nothing to a Yarway Impulse 
Steam Trap. /ts design offers full protection against 
freeze-ups, which cause costly production delays 
and extra maintenance work. 

In the Yarway Impulse Trap there’s nothing to 
freeze. No condensate collects. The only moving 
part (a tiny piston-like valve) continually tests for 
condensate and discharges it as soon as it forms. 
Result—continual operation of steam equizment 
at high, even temperatures. 

Consider this non-freeze feature with these other 
Yarway Impulse features: 


* Quick heat-up 

Low maintenance 
Stainless steel construction 

Small size—light weight 

Good for all pressures 
Complete line for all requirements 
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problems 


—and you have the reasons for nearly 1,300,000 
successful installations. 

Stocked and sold by 270 Industrial Distributors, 
coast-to-coast and around the world. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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More technical briefs 


Cooling towers 


Remote control of cooling-tower 
fans, R J Davis, Black and Veatch 
Engineers 

Where cooling towers must be used 
with large turbine-generators, cost of 
tower operation represents a consid- 
erable portion of total auxiliary 
power. On a 175,000-kw unit it may 
run as high as $46,000 annually. 
Magnitude of possible savings justi- 
fies a control system to minimize costs 
by varying fan operation according 
to station load and weather condi- 
tions. 

Cost of a direct-controlled system 
may be excessive in a large unit due 
to distance between station control 
room and the fans themselves and the 
large number of cables that must be 
installed. On the other hand, cost of 
a supervisory system does not in- 
crease greatly with long distances. 
In each type of installation a point 
exists beyond which a supervisory 
system is less expensive than a direct- 
controlled system, 

The code-selector supervisory sys- 
tem provides a variety of continuous 
operating data on the cooling-tower 
circuit besides controlling the fans. 
A specific installation of a code-se- 
lector system is described in detail. 
AIEE 59-5122 


Cooling - tower specification and 
design, G M Anderson, Fluor Prod- 
ucts Company 

Importance of cooling towers in- 
creases as available industrial sites 
with ample water supplies become 
more and more scarce. For the same 
cooling capacity, costs can vary wide- 
ly depending on weather data sup- 
plied to the manufacturer. A high 
degree of accuracy in weather pre- 
diction, although difficult, will pay 
off in lower cost and more satisfac- 
tory results. 

Early mechanical - draft cooling- 
tower designs used forced draft. To- 
day, majority are either counterflow 
or crossflow induced-draft type. 

Details of tower performance speci- 
fication are given as well as effect on 
cost of varying wet-bulb| and cold- 
water temperatures. Materials de- 
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pend on water and climatic condi- 
tions; they include fill, structural 
framework, sheathing, water-distribu- 
tion system, mechanical equipment 


and hardware. ASME 59-PET-6 


Automatic control of cooling- 
tower water quality, / K Kintigh, 
Black and Veatch Engineers 
Satisfactory cooling-tower operation 
depends on adequacy of circulating- 
water treatment. Treatment includes 
(1) prevention of corrosion and con- 
trol of seale formation (2) elimina- 
tion of slime and algae (3) protec- 
tion of cooling-tower wood (4) pre- 
vention of silt fouling and (5) water 
conservation, 

Chemical deconcentration of circu- 
lating water by controlled blowdown 
or overflow with constant makeup 
maintains acceptable levels of com- 
position. Internal treatment, includ- 
ing pH control and dianodic inhibi- 
tors, reduces corrosion, Settling bas- 
ins are occasionally used as a pre- 
treatment where required by turbidity 
and silt in raw water. 

Handling and use of chlorine as an 
anti-algae agent is discussed. The de- 
teriorating effect of chlorine on cool- 
ing-tower wood is detailed. 

An automatic system for complete 
circulating-water treatment involving 
all five of the necessary functions is 


described. AIEE 59-5123 


Boiler-tube materials 


Material considerations in super- 
heater designs, P M Brister and 
G E Emmanuel, The Babcock & Wil- 
cox Company 
Importance of adequate superheater 
design increases with temperature 
and cycle efficiency, In a modern 
2400-psig reheat unit, the superheater 
and reheater section absorb 48% of 
total heat added in the steam genera- 
tor. Superheaters operating at 1050 F 
must withstand severe fireside condi- 
tions to maintain sufficient tempera- 
ture difference and keep down re- 
quired surface, 

Metal temperature and material re- 
quirements of superheater designs 


are reviewed. These include (1) high- 


This Yarway team has 

scored high— 1,300,000 

installed on all types of steam 
equipment. Stocked and sold 

by 270 Industrial Distributors. 
For free Steam Trap Book, 
write YARNALL-WARING Co., 
100 Mermaid Ave., Phila. 18, Pa. 
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MODERNIZED 
RECORDER HAS 
UNIVERSAL CASE 
for all mountings 


and connections 


Also features largest chart 
opening in the industry 


WALL OR PANEL 


MOUNTING 


FRONT ViEW 


4 


view 


Ye ELECTRICAL 
7 CONDUIT HOLE 


CONNECTIONS 


rs 


CUTO 


Now, the time-proved, field-proved United States Gauge 12-inch 
pressure and temperaiure recorder with completely new, trim, 


practical exterior design . . 
found only on higher priced i 


. including many important features 


nstruments. Now, outside and in 


. .. the USG Recorder offers still more quality, performance and 
advantages at a money-saving price. 


Recessed back. Connections can enter 
case vertically or horizontally with- 
out special mounting. 


Largest chart opening in the industry. 
11%-in. diameter for better visibil- 
ity of chart. Shatterproof glass or 
blind door optional. 


Removable door. New hinge pins per- 
mit easy removal of door for access 
to instrument. 


light weight. Cast aluminum case. 
Steel back plate provides rigid ref- 
erence surface for components, pre- 


vents recording errors due to stress 
on case. 


Modern design. Enhances modern 
equipment. Stainless steel escutch- 
eon can be embossed with equip- 
ment manufacturer's name. 


Fluorescent lighting optional. Ends over- 
heating of case. Improved door skirt 
increases light on chart. 


Dust ledge. Top and bottom. Protects 
door from dust, moisture. 


Ball pivoted pen movements. Exclusive. 
For 1, 2, 3 or 4 pens. 


Send for Bulletin 3025 today. 


Division of Amet:can Machine 
For more facts circle 249 
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Technical briefs 


temperature strength (2) surface 
stability (3) structural stability (4) 
fabrication and (5) material cost vs 
power-plant economics, 

Specific suggestions for material 
limitations meeting these require- 
ments are included. A table gives 
maximum allowable metal tempera- 
tures for tubes, pipe and hangers 
which come in a variety of materials. 


ASME 59-PWR-11 


Fireside corrosion of superheater 
and reheater tubing, J Jonakin and 
J T Reese, Combustion Engineering 
and G A Rice, Electric Energy, Inc 
Fireside corrosion of superb-*- and 
reheater tubes at the Jopy >: ..tion 
of Electric Energy has bee) id 
in detail. A special probe wa: . evel- 
oped to determine corrosion resist- 
ance of various test metals by ex- 
posing them at controlled tempera- 
tures inside the furnace. 

Temporary stainless-steel protective 
shields are installed to retard cor- 
rosion until test results indicate 
proper corrective measures. Shields 
of several gages and materials were 
tried; 14-gage AISI 310 was finally 
selected. 

Corrosion wastage is found to be 
directly associated with ash constitu- 
ents having low melting temperatures. 
Wastage is greatest where metal 
temperature is 1050 to 1100 F and de- 
creases both above and below. De- 
posits adhering to the tubes are sint- 
ered, sticky flyash particles. Sulfurous 
gases combine with tube deposits and 
form complex alkali-iron sulfates 
which are molten at temperatures 
corresponding to maximum metal 


wastage. ASME 59-FU-5 


Control valves 


The orifice plate as a primary el- 
ement, C A Prior, Diamond Alkali 
Company 
Orifice plates are still the most wide- 
ly used means of flow measurement. 
They are simple, inexpensive and easy 
to install, and there is much data 
available for their proper use. 

But orifice plates do have several 
disadvantages. Small errors in their 
construction or installation can make 


POWER * JANUARY 1960 


‘ = ' ‘ : 
4 
{ 
4 
~~~ 
LEDGE 
FOR 
4 
| 
| “Yellow Poges’ 
j 
| 98 
i ig] 


_.... Begins on page 94 


accurate flow measurement impos- 
sible. Rounding of upstream edge of 
bore, bowing of plate, dirt and burrs 
are but a few of the items that can 
completely ruin accuracy. 

Much data is available for accurate 
orifice-plate design and flow calcu- 
lation. Work is in progress to stand- 
ardize orifice-plate designs and eli- 
minate the variables that exist be- 
tween manufacturers. /SA 5-59 


Other power services 


New instrument systems for re- 
cording turbine speed, eccentric- 
ity, expansion and vibration, H A 
Harriman and D M Longenecker, 
General Electric Company 

Turbine - generator instrument sys- 
tems are constantly being improved 
to provide more and more operating 
data. Speed, expansion, eccentricity 
and vibration recording devices are 
standard on machines rated 80,000 
kw and larger. They can also be pro- 
vided as optional equipment on 
smaller machines. 

Need for instrument-system relia- 
bility is great, especially to instill 
confidence in the minds of the opera- 
tors, Then turbine-generator instru- 
mentation produces maximum value 
for the owners. 

Operating details and circuitry of 
each instrument system are discussed 
in detail. Representative degrees of 
accuracy are given: eccentricity 
while running, = 1.5 mils; vibra- 


tion, +: 0.15 mils. AIEE 59-1109 


Gas turbines, installation and 
operational problems and _ per- 
formance evaluation, C Bulizo, 
Humble Oil and Refining Company 
In spite of improvements in gas-tur- 
bine technology, certain problems 
continue to plague operators. 
Lube-oil-system installation prac- 
tices must be improved to eliminate 
operating difficulties. Welding of 
components is a chronic trouble 
source. Accuracy of instrumentation 
must be high so operator won't be 
misled—otherwise he may shut down 
the machine to look for trouble that 
doesn’t exist. Reverse of this is, of 
course, possible and even more costly, 
Fouling of the axial-compressor 
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1 Universal Die Head, 2 Sets of Dies 
for 2” to 2” pipe or conduit 


Looks does better. Perfect cutting, 
reaming, threading fast . . . and easy! a 
Three tools operate independently . 4 
swing up out of the way for short pipe «ARR os iGrge” 
chucking from front. Slip-proof Speed [qi 
Chuck is a great performer. Concealed [Ea the ¢ Qs 
oil system, automatic shut-off nozzle. 
Quick-opening die head sets to size right (aan 
in machine. Power?... RIGOQID-built 
motor handles 2” pipe, conduit, bolt, rod 

—and 12” geared tools easily. Try it, 

compare it . . . and you'll understand its 

enormous popularity! Leg and wheel 

stands available. At your Supply House. 


THREADED PIPE... it’s Tight... it’s Best... Costs Less! 
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OF OPERATION 
PROVES MAINTENANCE 
OF BUELL*SF’PRECIPITATORS AVERAGE 
LESS THAN 2% 


in 10 years of selling ‘SF’ electric precipitators, the number of replace- 
ment parts ordered from Buell has amounted to only 1.17% of the 
total sales! Even on emitting electrodes, usually the most vulnerable 
part of a precipitator, replacement has amounted to less than 1% of 
the original number installed. What do these extremely low percent- 
ages mean? Exceptionally low maintenance costs, for one thing, 
continuous high-efficiency operation, fewer shutdowns and process 
interruptions. Buell self-tensioned emitting Spiralectrodes eliminate 
vibration found in weight-tensioned wires. Buell’s low maintenance 
precipitators will provide you with the most satisfactory operating 
results. They're backed by 25 years of experience in dust collection, 
with the practical know-how gained on hundreds of inetaliations. 
Write for descriptive literature. The Buell Engineer- 

ing Co., Inc., Dept. 50-A, 123 William St., N. Y. 38, P 

N. Y. (Subsidiary: Ambuco Ltd, London, England) te 


EXPERTS AT DELIVERING EXTRA EFFICIENCY IN DIIST RECOVERY SYSTEMS 
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Technical briefs 


Begins on page 94 


blades can reduce machine capability 
and manual cleaning takes time. One 
solution, scrubbing inlet air, also 
serves to cool unit and will increase 
output on hot days. 
Field-performance tests in the form 
of heat balances require highly ac- 
curate instruments to be significant. 
A sample heat balance is calculated 
showing factors contributing to error 
in closure. ASME 59-PET-9 


Gas-turbine drive for industrial- 
power generation, S Z Stys, Brown 
Boveri Corporation 
Increasing popularity of the gas tur- 
bine as a means of industrial power 
generation is based largely upon its 
ability to utilize a variety of fuels. 
Space requirements are fewer than 
for other drives. Gas turbines are 
especially suited to locations where 
cooling water is at a premium. 
Several actual case histories are 
reviewed. Continuous operation to 
50,000 hr shows little or no mainte- 
nance required. AJEE CP-59-816 


To obtain complete text 


Material for these abstracts 
comes from the following 
sources. Order complete paper 
from source, not Power. 

American Society of Mechan- 
ical Engineers. Contact ASME, 
29 W 39th St, New York 18, 
N. Y. Members, 40¢; non- 
members, 80¢. 

American Institute of Elec- 
trical Engineers, Contact AIEE, 
33 W 39th St, New York 18, 
N. Y. Members, 40¢; nonmem- 
bers, 80¢. 

Russian papers. For complete 
English abstracts contact Of- 
fice of Technical Services, U. 8. 
Dept of Commerce, Washing- 
ton 25, D. C. Price: 70¢. 

Instrument Society of Ameri- 
ca. Contact ISA, 313 Sixth Ave, 
Pittsburgh 22, Pa. Members, 
35¢; non members, 50¢. 

20th Annual Water Confer- 
ence. Contact The Engineers 
Society of Western Pennsyl- 
vania, Penn Sheraton Hotel, 
Pittsburgh 30, Pa. To be pub- 
lished in book form at $10.00. 
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Your service center for FREE data 


Either of the no-postage Reader Service cards below and p 101B 
will bring you information on any new equipment listed or prod- 
uct advertised, plus new literature for your files 


Study New Equipment described in this issue starting on p 112. 
Circle numbers on card corresponding to items listed 


Check New Literature available this month beginning on p 101A. 
To get your personai copies use the card below 


Read advertisements and note number listed under each ad. Circle 
ad numbers on card for complete details 


Print your name and company on front of card 
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New free literature 


AIR CONDITIONING, HEATING 
REFRIGERATION, VENTILATION 


101 Heating coils, standard-steam, 
hot-water, steam-distributing and 
double-distributing types, are 
featured in 82-p handbook HC- 
103. Specs, air-friction and tem- 
perature-rise charts for pressures 
from 2- to 30-lb steam, coil-de- 
sign formulas and piping dia- 
grams are included. American 
Air Filter Co, Inc 


102 Gas-fired heaters, furnaces and 
packaged blowers are discussed 
in 28-p general catalog SA-5900. 
Gives specs, dimensional and per- 
formance data to aid selection. 
Includes firm's complete line. Rez- 
nor Mfg Company 


METALS AND MATERIALS 


103 Aluminum used as bearing ma- 
terial is subject of 12-p brochure. 
Tabular data, economic advan- 
tages are listed. The Bunting 
Brass and Bronze Company 


104 Ferrous-metallargy basic guide 
includes characteristics of steel 


across temperature range of 2960 
F, has 4 pp. Tempil Corporation 


105 Aimice Vil A is covered in new 
bulletin. Magnetic and materia) 
characteristics of oriented and 
non-oriented forms are listed. 
The Indiana Steel Products Co 


106 Hand chain hoists are covered 
with standard specs in 8-p bul- 
letin. Hoist Manufacturers As- 
sociation, Inc 


107 Conveyors, feeders, vibrating 
screens, bin check valves are 
covered in bulletins 961, 941, 978. 
Firm's complete line is discussed 
in 66-p, 48-p and 12-p catalogs. 
Jeffrey Mfg Company 


ELECTRIC GENERATION, 
TRANSFORMATION AND CONVERSION 


108 Power transformers for large- 
substation, transmission-tie and 
generator step-up applications 
are described in 44-p publication 
GEA-6604A. Ratings are from 
12,000 to 260,000 kva and up to 


230 kv. Dimensions and appli- 
cation info included. General 
Electric Co 


109 @ilieem rectifiers are topics of 
bulletins RN459, RN6GS9. Inter- 
national Rectifier Corporation 


ELECTRICAL DISTRIBUTION 
AND PROTECTION 


110 Overload and fault-current limi- 
tations of bare-aluminum con- 
ductors are topics of 16-p bul- 
letin. Aluminum Company of 
America 


Automatic eoveriend detector is 
topic of 4-p booklet. Wintrias, Inc 


112 Air cireait breakers for metal- 
clad switchgear are described in 
8-p brochure 38-450. Application 
and construction details on two 
new types rated 6 kv, 360 mva 
and 16 kv, 1000 mva are given. 
Federal Pacific Blectric Co 


113 Re-usable primary battery, 
ver-sinc system in full range of 
sizes from 0.1 to 200 amp-hr, is 
featured in new bulletin. Yardney 
Electric Corporation 
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Circle key numbers, page 101, for your copies 


114 © trol-transf: bulletin fea- 
tures quick-reference chart for 
load determination. Total of 420 
calculations are listed. Bulletin 
14-B101 has 4 pp, Msts dimen- 
sions, prices. Acme Electric Corp 


VALVES, PIPING, 
FITTINGS AND SPECIALTIES 


115 Smali-tubing analyses of colum- 
bilum, tantalum and vanadium 
tubing are subjects of analysis 
memo 121. Superior Tube Co 


11 & Nuclear-quality fuel-element tub- 
ing ts described in spec sheet 
STC-102. Seamless austenitic 
stainless-steel types are featured. 
Superior Tube Company 


11 Hew to cut cost by using alloy 
mechanical tubing is topic of 
4-p folder. The Babcock & Wilcox 
Co, Tubular Products Div 


Tubing and pipe of super-corro- 
sion-resistant alloys are detailed 
in new bulletin, applications out- 
lined. The Carpenter Steel Co 


118 


119 Magnetic solenoid valves, elec- 
trically controlled, are described 


in catalog of firm's complete line. 
Magnetrol Valve Company 


120 Buyerw guide includes valve com- 
parisons of 16 major manufac- 
turers and valve-trim chart. The 
Ohio Injector Company 


121 Butter@y-vaive designs for $000 
applications are covered in 4-p 
condensed bulletin 50-1. Fisher 
Governor Company, Continental 
Equipment Co Div 


122 High-pressure boller-water gages 
are covered in spec sheet 3658. 
Gages operate up to 3000 pei. 
Jerguson Gage & Valve Co 


123 Solenoid-valve stock list and 
selection guide is a 16-p booklet 
with illustrations and flow dia- 
grams of firm's complete line. 
Automatic Switch Co 


124 Pr valves with 
range from 260 psi at 450 F in 
cast iron to 900 psi at 750 F in 
steel are described in 4-p folder. 
Atlas Valve Co 


125 “Becommenées piping practice” 
is an illustrated wall chart in- 


cluding sections on basic valve 
types, connections, installation, 
maintenance and operation. Lun- 
kenheimer Company 


1 26 Cast-aluminum coupling for join- 
ing extruded-aluminum _steel- 
traced piping is described in spec 
sheet PF-1. Alcast Fittings 


127 Flexible-cushion couplings rang- 
ing from 190 hp per 100 rpm to 
2000 hp at 1080 rpm are featured 
in 12-p bulletin A669C. Dodge 
Mfg Corp 


128 Branch-connection fittings are 
topic of new booklet. Applica- 
tions, cost comparisons, engineer- 
ing design data and benefits are 
discussed. H K Porter Company, 
Forge and Fittings Div 


Brass and steel tube fittings, 
tube-working tools and hose are 
covered in 16-p condensed catalog 
C-301. The Weatherhead Co 


Branch connection Sitting catalog 


TF-1-59 covers firm’s complete 
line. H K Porter Company, Inc 
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NEW FREE LITERATURE continued......secceccccceessecseees Circle key numbers, page 101, for your copies 


131 Melded packings are topic of 8-p 
bulletin GTR-759. Includes refer- 
ence chart, applications shown in 
schematics, cutaway installation 
drawings and tabulated engineer- 
ing data. Greene, Tweed & Co 


Self-lubricating packings are fea- 
tured in price list and catalog 
SLP-659. Tables on weights and 
lengths. application chart are 
given. Greene, Tweed & Company 


Self-cleaning pipeline strainer is 
introduced in 2-p bulletin 1210-1. 
Sarco Co, Inc 


133 


134 Air-hydraulic beosters, pipe- 
thread fittings and piping-prob- 
lem case history are subjects of 
new brochures. Flick-Reedy 
Corp, Tru-Seal Div 


135 Cylinders and valve - cylinder 
combinations—air, water and oil 
types—are covered in 24-p bul- 
letin 91017. Specs included. Air- 
matic Valve, Inc 


WATER TREATMENT 


1 36 Feedwater control systems, air- 
operated 2-element and singile- 
element type, are illustrated by 
diagrammatic drawings in 4-p 
bulletin 631. Gives selection 
chart. Bailey Meter Company 


137 Boller-water control systems for 
steam boilers are presented in 
illustrated brochure. Performance 
tests and maintenance costs in- 
cluded. Sparkler-Filtrion Corp 


Water- and liquid treatment 
units, clarifiers and thickeners, 
are described in new bulletin 


WC-123. Graver Water Condi- 
tioning Co 
139 Modern water-treat t develop- 


ments for boiler and nuclear 
plants are topics of reprint 123. 
Cochrane Corp 


140 Treatment of condensate by scav- 
enger mixed-bed demineralizers 
is discussed in reprint 117. Coch- 
rane Corp 


141 Zeolite-softener care and opera- 
tion is subject of water-condi- 
tioning data sheet. Betz Labora- 
tories, Inc 


142 Water treatment for cooling 
towers and evaporative con- 
densers in small air-condition- 
ing systems is discussed in new- 
product bulletin 7; 1-package 
treatment is introduced. Metro- 
politan Refining Co, Inc 


1 43 High-coler low-turbidity wuter 
clarification is discussed in re- 


print T-176. Design considera- 
tions and operating experiences 
are featured. Graver Water Con- 
ditioning Co 


144 Cooling tewers are covered in 
4-p bulletin KET-104. Construc- 
tion, performance details and 
specs included, American Air Fil- 
ter Co, Inc 


145 Winter operation of outdoor 
cooling towers is topic of 2-p 
bulletin 598. Water Service Lab- 
oratories, Inc 


146 Digester fleating ponteen covers 
are detailed in 40-p booklet B- 
100. Specs, installation data and 
informative drawings are given. 
Chicago Pump Company 


PRIME MOVERS, ENGINES 


147 Centerline - mounted steam tur- 
bine with steam inlet pressures 
up to 876 psig for requirements 
to 1000 hp le featured in 2-p bul- 
letin. Dean Hill Pump Company 


New fuel system which permits 
diesel engines to burn gaseous 
fuels including natural gas, sew- 
age gas and diese! ofl is explained 
in brochure BG-B46. Enterprise 
Engine & Machinery Co 
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Since 1919 Fluor has been 


building cooling towers Ver 4h 
throughout the world. 

(An average of one new industrial 

or commercial cooling tower ears of 
is erected by Fiuor 


every three days.) 


Ask for our brochure FP-130 


that shows why Fluor Towers 


mean more efficient operation. 


INDUSTRIAL 


Fluor COOLING 


PRODUCTS COMPANY TOWERS 


A division of The FLUOR CORPORATION, Ltd. 


GENERAL OFFICES: 


SANTA ROSA, CALIFORNIA 
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They compared 
“K” factors and 
cost factors 
--. and bought 
G-B SNAP*ON® 


FOR FREE TEVA SURVEY CALL YOUR LOCAL 
SNAP+ON DISTRIBUTOR 
(LISTED IN ADJOINING COLUMN) 


circle 253 on Reader Service card, p 101 


Here’s how you can reduce the cost of insulating 
large pipe — simply use G-B Snap*On, the original one-piece pipe insu- 
lation molded of fine glass fibers. You can use G-B Snap*On in thinner wall 
thicknesses—and obtain the same, or superior insulating efficiency —for 
G-B Snap*On’s thermal efficiency is unique among general-purpose pipe in- 
sulations. Application couldn’t be easier or more economical — particularly 
when you use big 6’ one-piece sections that snap on big pipe quicker than 
you can say “G-B Snap*On!” 


Compare these and many other G-B Snap*On advantages by asking your 
G-B distributor to make a TEVA (Thermo-Economic Value Analysis) 
survey the next time you plan to insulate piping, be it hot or cold, large 
or small, indoors or out. G-B Snap*On is available in the complete range of 
sizes from copper tubing to 36” IPS ... plain, or with a variety of weather- 
proof and vapor barrier jackets. 


242 W. 10th St., Kansas City, Mo. 


Thermal and acoustical glass fiber insulations . . . molded glass fiber pipe insulation 
Couplings and fittings for plain and grooved end pipe 


USTIN 


BACON 
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G-B SNAP-ON 
DISTRIBUTORS 
(See ad on facing page) 


AKRON, Ohio, The Asbestos Supply Co. 
ppd Ga., industry Insulation Co. 

ANY, M. ¥., Hudson Valley Asbestos Corp. 
M., Mt. States Insulation Co. 
AMARILLO, Tex., McDonald Engineering & insulating Co. 
ATLANTA, éa., Reynolds Aluminum Supply Co. 
AUSTIN, Tex., Cinbar Engineering Co. 

BALTIMORE, Leroy Insulation Co. 
BANGOR, Me., Eastern Glass Co. 
BATON ROUGE, La., Eagie Asbestos & Pkg. Co. 
BEAUMONT, Tex., Solar Supply Co. 
BILLINGS, Mont., Big Horn Supply, inc. 
BIRMINGHAM, Ala., eynolds Aluminum Supely Co. 

Shook & Fletcher Supply Co. 
BORGER, Tex., Western Chemical Co 
BOSTON, Mass., Homans-Kohier, inc. 
BUFFALO, MN. Y., industrial insulation Sales, inc. 
CHAMPAGNE, Ill., Lewie David Co 
CHARLESTON, W. Va., Asbestos & Insulating Co. 
. O&B insulation Co. 

1CAGO, E. C. Carison Co 
Culberg Asbestos & Cork Co. 

CHILLICOTHE, Ohie, Southern Ohio Insulating Co. 

LAND, Ohio, Ohio Asbestos & Insulation Co. 
COLUMBIA, ’s. C., industrial Insulation Div. of 


Culberg of Oh 
CORPUS CHRISTI, Tex., Precision insulation Co. 
DAVENPORT, iowa, Republic Electric Co. 
DENVER, Coie., Gene Wright Lumber Co. 
Powers industrial insulation, inc. 
DES MOINES, lowa, Asbestos Company, Inc. 
DETROIT, Mich., The Walter Rankin Co. 
EVANSVILLE, ind., George Koch Sons, inc. 
FALCONER, Y., ‘Laco Roofing 
FT. SMITH, Ark., Gunn Distribsting Co. 
FT. WAYNE, ind., M. H. Hilt, Inc, 
FT. WORTH, Tex, Bracken Co. 
GREENSBORG, WN. C., Starr Davis Co., Inc. 
GULFPORT, Miss., Paine Supply Co. 
HOUSTON, Tex., Precision Insulation Co. 
INDIANAPOLIS, Ind., Lyon Lumber & S Co. 
JACKSON, Miss., Paine Refrigeration & 
JACKSONVILLE, Fia., Eckies Distributors, inc. 
Reynolds Alum. Sup. Co. 
JOPLIN, Me., Joplin Cement Co. 
KANSAS CITY, , Central Supply Co. 
KEWANEE, til., Mechanical Inc. 
LAKE CHARLES, La., Solar Supp! 
LITTLE ROCK, Ark., Gunn Sedative Co. 
LOS ANGELES, Callf., Western Fibrous Glass pet. Co. 
LOUISVILLE, Ky. General Insulation & Roofing Co. 
MACON, Ga., industry Insulation Co. 
MEMPHIS, Tenn., John A. Denie’s Sons, Co. 
Gibbons Supply Co. 
MIAMI, Fla.. Reynolds Aluminum Supply Co. 
Southern Metal Products be 
MILWAUKEE, Wisc., F. R. Denge! Co 
MINNEAPOLIS, Minn., Asbestos Products, Inc. 
MOBILE, Ala., Shook & Fietcher Insulation 
MONTGOMERY, Ala., Shook & Fletcher Supply 
MOORHEAD, Minn., Fargo-Moorhead insulation Co. 
WASHVILLE, Tenn., Reynolds Aluminum Supply Co. 
NEWARK, factors Steam Speciaity Co. 
WEW ORL EANS, La. Eagle Asbestos & Packing Co. 
WEW YORK, Eastern Steam Specialty Co. 
ODESSA, Tex.. Western Chem. & Supply 
OKLAHOMA CITY, Okia., Ball Distr & Engr. Co. 
OMAHA, Nebr., Cardinal Supply & Mfg. Co. 
ORANGE, Cona., Insulation Supply ce 
PADUCAH, Ky., Triangle Insulation Co. 
PHILADELPHIA, Pa., John F. Scanian, inc. 
PHOEN:X, Ariz., Kircher Asbestos & Rubber Co. 
PITTSBURGH, Pa., Keystone Div. of Dravo Corp. 
PORTLAND, Me., Eastern Giass Co 
PORTLAND, Ore., Western Fibrous Glass 
RALEIGH, aC uke nolds Aluminum Supply Co. 
RAPID CITY, $ obbins & Stearns Wholesale 
RICHMOND, Va., Aluminum Supply Co. 
ROANOKE, Va., Thurston Co. 
ROCKFORD, iii, Mott Brothers Co. 
E CITY Utah, Bullough Asbestos Sup. Co. 


, Tex., San Antonio Machine & wg | Co. 
SAN DIEGO, Calif., Western Fibrous Glass Prod. Co. 
SAN FRANCISCO, Calif., Western Fibrous Glass Prod. Co. 
SAVANNAH, Ga., Reynolds Aluminum Supply Co. 

SEATTLE, Wash., Western Fibrous Glass | roducts Co 


SHREVEPORT, La. , Frith Sales Co. 
SOMERVILLE, ee. Insulation Products, Inc. 
ST. LOUIS, Mo., The Stovey Company, inc. 
ST. PAUL, Minn., Asbestos Products, Inc. 
SULLIVAN, Lewie David, Inc. 
SYRACUSE, Y., Burnett Process, Inc. 
TAMPA, Fla, Eagle Roofing & Art Metal Works, Inc. 
TULSA, Okla, Ball Distributing & Engr. Co. 

LO, Miss., Paine Supply Co 
WASHINGTON, d. C., Walter E. Campbell Co., Inc. 

ITA, Kans., General Metais, inc. 


POWER * JANUARY 1960 


Free iiterature 
Begins on page 101A 


STEAM GENERATION 


149 Recirculated gas and its relation 
to boller design and operation are 
topics of 1l6-p bulletin G-96. 
Method for obtaining proper pro- 
portioning of heat within a steam 
generator is featured. The Bab- 
cock & Wilcox Co, Boller Div 


150 Packaged steam generator, 
stoker-fired type, is featured in 
bulletin PG-59-4. Foster Wheeler 
Corporation 


INSTRUMENTATION 


element, snap-acting 
disk type, which actuates ther- 
mostats, circuit breakers and 
motor protectors is detailed in 
29-p booklet. Non-disk-actuated 
controls are included. Texas In- 
struments, Inc, Metals & Controls 
Division 


1 51 Thermal 


152 Recording annunciater for proc- 
ess temperature, flow, pressure 
and level is topic of 4-p bulletin 
102A. Panellit, Inc Panalarm Div 


153 Precision measaring tools and in- 
struments guide and catalog is 
96-p Ulustrated booklet. Price 
list, specs and detailed diagrams 
of firm's complete line are given 
in catalog 25. Scherr-Tumico Co 


154 Gas-sampling systema are de- 
scribed in 8-p brochure 59-B651. 
The Hays Corp 


155 Rotameter for purge service is 
topic of spec sheet D8-130-1. 
Brooks Rotameter Company 


156 Glass-tube purge meters are de- 
scribed in new bulletin TP-1-RM. 
Range is from 0.01 to 30.0 gal 
water per hour or 0.12 to 125.0 
cu ft air per hour. Wailace & 
Tiernan, Inc 


157 Paeumatic transmitters for meas- 
urement of level over range of 
l-in. to 2000-in. HeO are covered 
in 4-p product spec sheet P31-1. 
Balley Meter Company 


158 Leak detector for vacuum and 
pressure systems is topic of 12-p 
brochure GEZ-2939. Operating 
principles, maintenance, installa- 
tion and application info given. 
General Electric Company 


159 Data-processing equipment in- 
cluding digital data processing, 
analog and digital computing 
systems is topic of 48-p prelim- 
inary technical publication N- 
07(1). Leeds & Northrup Co 


160 Analog t 1 systems, 
solid-state type, are seaterell in 
new brochure MSP-163. Applica- 


VALVES 
provide AUTOMATIC 
CONTROL 


TEMPERATURE © PRESSURE 
FLUID LEVEL @ FLOW 
evailable for 
STEAM © GAS © AIR © WATER 
CHEFAICALS 
VISCOUS or ABRASIVE SLUDGES 


EXPLOSIVE FLUIDS or VAPORS 
APPLICATION TO ORIGINAL 4 


SPECIAL DESIGNS 
ENGINEERING 


In writing for data please state your 
problem or describe your application. 
We will provide complete information. 


VALVES INCORPORATED 
1073 LINCOLN AVENUE 


HAMILTON, OHIO 
A DIVISION OF THE 
HAMILTON-THOMAS 

CORPORATION 
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CRUSHING FACTS 


1 COAL CRUSHERS 


When you figure costs, the best results come from 
American Rolling Ring Crushers 


CKLIND AVE. $ 10, MISSOURI 


Free literature 


166 


167 


Begins on page 101A 


tion and installation info given. 
Hagan Chemicals & Controls, Inc 


Thermocouple well catalog 
GLO2-1 has 16 pp, provides selec- 
tion info, Minneapolis-Honey wel! 
Regulator Company, Industrial 
Division 


Annunciator systema are fea- 
tured in 36-p catalog 659. Opera- 
tion and application info for 
various industrial uses are in- 
cluded. Paul J Steffen Company 


Annunciator systems and proc- 
ess-control information systems 
are topics of 52-p brochure 100C. 
Equipment photos, charts and di- 
agrams aid selection. Panellit, 
Inc, Panalarm Div 


Hleetric data system for logging, 
monitoring, computing and op- 
timizing control is described in 
12-p bvoklet. Construction and 
operation details, technical data 
included. Hagan Chemicals & 
Controls, Ine 


Compiling routt and translator 
for firm's electronic computer are 
detailed in 18-p bulletin. Royal 
McBee Corp, Data Processing 
Division 


Gas-welding reds are topic of 
8-p bulletin DH-1277-B. American 
Chain & Cable Co, Ine 


“Guide te better welding” is 7)-p 
illustrated booklet covering tech- 
nology and economics among 
other aspects of multi-are weld- 
ing. Principles, wees and advan- 
tages are explained. Cross-refer- 
enced index allows use as 
reference book, J B Nottingham 
& Co, Ine 


168 50th anniversary celebration bro- 


169 


chure displays new products for 
industrial waste treatment, sew- 
age pumps. Chicago Pump Co 


Medium-pressere and close-cou- 
pled petrochemical and cryogenic 
transfer pumps are topics of spec 
sheets. Models 2006 and 3000 are 
detailed in charts. Turbocraft, 
Inc 


Proportioning pump for treating 
process water is featured in spec 
sheet 1210.20-1. Description of 
1/6-hp feeder includes a feeder- 
capacity chart. B-I-F Industries, 
Inc 


Filter-pamp units with capaci- 
ties from 50 to 2700 gpm are 
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For cooling water systems, 
the latest word is ENDCOR® 


ENDCOR — new from Dearborn’s research laboratories, gives 
better corrosion control at lower cost in open recirculating 
cooling water systems. 

ENDCOR ~— promotes rapid film formation . . . is completely stable 
against oxidizing agents. 


ENDCOR ~ sharply reduces corrosion rates and deposit formations 
++ minimizes sludge adherence to heat exchange surfaces. 


ENDCOR ~ permits operating any open system at higher 
PH readings . . . saves on acid. 


Developed after exhaustive experiments, ENDCOR has been incorporated in 
Dearborn’s Polychrome* and non-chromate treatments and successfully tested 
under severest laboratory and operating conditions in customer plants for over 
a year. Available now in powder or briquette form. Your Dearborn engineer 
will be happy to fit these new treatments to the specific needs of your 

system. Call him today or write for detailed Technical Bulletin. 


DEARBORN CHEMICAL COMPANY 


Executive Offices: Merchandise Mart, Chicago 54 + Plants and Laboratories: Chicago 
Linden, N. J. + Los Angeles « Toronto + Honolulu + Havana + Buenos Aires 


CORROSION — WEIGHT LOSS IN MG/DAY 


TIME DAYS 


dearborn 
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This Self-Contained 
Fluid Cooling System 
... gives most 


accurate temperature 
control 


Applied in cooling industrial machines 
Or processes to temperatures approach- 
ing the ambient wet-bulb, the NIAGARA 
Aero HEAT EXCHANGER is independ- 
ent of any more than a nominal water 
supply or disposal. The coolant system is 
a closed one, free from dirt and mainte- 
nance troubles. 

Heat is removed from your process at 
the rate of input, giving you precisely the 
temperature you require and assuring the 
quality of your product. Heat may be 
added to prevent freezing in winter or 


for better control in a warm-up period. 
Liquids or gases are cooled with equal 
effectiveness. 

Heat is rejected outdoors. Only the 
little water evaporated on the cooling 
coils in the air stream, or discharged to 
prevent hardness build-up, is consumed. 

Niagara sectional construction saves 
you much installation and upkeep ex- 
pense, gives full access to all interior parts 
and piping. Your equipment always 
gives you full capacity and “new plant” 
efficiency. 


Write for Niagara Bulletin No. 132 for complete information 


NIAGARA BLOWER COMPANY 


Dept. P-1 


405 Lexington Ave., New York 17,N.Y. 


District Engineers in Principal Cities of U.S. and Canada 
Service 
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Saves Money 
and Troubles in 5 Ways 


Details of the ingenious features that assure these results are 
available in literature — gladly supplied whether you contemplate 
buying or just want to keep up-to-date on this subject. 


THE ENGINEER — 


Free literature 
Begins on page 101A 


detailed with spece, dimensions, 
and applications in 8-p bulletin 
M-1, Sethco Manufacturing Corp 


172 Free-piston pump with 100-gpm 
capacity is topic of 4-p brochure. 
The Crossley Machine Company 


173 Turbine type pumps with capac- 
ity range up to 150 gpm, pres- 
sures to 300 psi and temperatures 
to 275 F are described with charts 
and tables in 8-p bulletin 8-111. 
Dimensions, construction and en- 
gineering specifications are also 
given. The New York Air Brake 
Company, Aurora Pump Div 


MECHANICAL POWER TRANSMISSION 


174 Meter reducer for output speeds 
to 1 rpm, 75 hp is detailed in 4-p 
supplement 3100.01. The Falk 
Corporation 


175 Vartable-speed sheaves which 
will hold constant driven speed 
under varying torque loads are 
topic of 8-p bulletin 8102. Tables 
aid selection. T B Wood's Sons Co 


176 Gears for speed-reduction or 
speed-increasing service on high- 
hp transmission applications are 
described in 8-p bulletin 2401. 
De Laval Steam Turbine Co 


177 Spring-leaded pulleys and ad- 
jJustable motor bases are intro- 
duced in 4-p brochure 
Maurey Mfg Corp 


Bearing blocks and takeups, bab- 
bitted and bronze, are featured in 
16-p booklet 2707. Descriptions 
of each type of block, takeup and 
class of application are given 
Link-Belt Co 


Belt selection guide for variable- 
speed-belt users gives sizes and 
engineering data, alphabetical 
listing of applications. cat- 
alog VSB-1 aiso supplies ratings 
and variable-speed cross-refer- 
ence tabies, Maurey Mfg Corp 


V-belt drive manual has 68-pp, 
includes data for design of mul- 
tiple-V-belt drives with high hp 
rating. Uses new standard V-belt 
code designation system. Con- 
tains photos, drawings, chart, 
tables and other engineering data 
covering selection and design of 
models from % to 1000 hp. R&J 
Dick Company, Inc 


Synchronous motors with 72- 
rpm shaft speed without gears 
are topic of 12-p bulletin S8S459. 
Price list, specs included. Su- 
perior Electric Company 
continued 
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Constantly imitated but never duplicated, Vogt forged steel 
fittings and flanges have unmatched strength and toughness 
for your most severe pipeline duties. Laboratory controlled 
materials and Vogt's special forging techniques assure products 
which are always uniform in structure, fine grained, and free from 
Forged Stee! Valves — 
Debetian titel porosity. Thereby the shocks and stresses imposed by high pres- 
Plont Equipment — Steam sures and high temperatures are easily withstood, and with 
Genereters — Hoot Exchongers — stubborn resistance to erosion and corrosion. Consult Catalog 
Sete ee F-10 for our complete line of fittings and flanges. 


For a copy of Vogt Catalog F-10 address Dept. 24A-FP. 
HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N. J., 
St. Louis, Charleston, W. Va., Cincinnati 


OTHER VOGT PRODUCTS 


Refrigerating Equipment. 


DROP FORGED STEEL 

Fittings 
and Flanges 
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Boiler Water Level Securit 


Pays 


... Reliance Equipment 
insures safe, sure 
supervision for low 


“Two water gages on all boilers 
operating at over 400 psi” says the 
code. Here's an example, in the 
municipal light and power plant of 
Coffeyville, Kans., illustrating mod- 
ern Reliance 900 psi equipment. 


Water column includes whistle 
alarm; is equipped with flat glass gage 
insert, periscope hoods to reflect image 
through cat-walk opening to a floor- 
stand mirror below; and mercury lamp 
illuminator for sharp, brilliant projec- 
tion. The second gage, also of double- 
window flat glass construction, is 
custom-made with tie-bar, for direct- 
to-drum installation. 


Reliance builds for all pressures — brings you a complete line of 
boiler safety devices. The long record of efficient, dependable service — 
the extra margin of safety built into all Reliance Equipment — assures 
long life and low maintenance. Check with your consultants or ask for 
nearest Reliance Representative address. 


The Reliance Gauge Column Co. 
$902 Carnegie Avenue > Cleveland 3, Ohio 


® 


DEVICES 
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Free literature 
Begins on page 101A 


182 Speed drive, mechanical adjust- 
able, with range up to 8:1, rat- 
ings from 1 to 30 hp ac, is de- 
scribed in brochure 3600. The 
Louis Allis Co 


Electromagnetic clutches with 
torque capacities from 1.8 
through 13,000 lb-ft are detailed 
in 20-p booklet R-6304-1B. Specs, 
dimensions, torque ratings, 
speecs and prices are given. 
I1-T-E Cireult Breaker Co 


OTHER POWER SERVICES 


Diesel-electric power houses re- 
cently erected by West German 
firm are described in four lan- 
guages in new pamphiet. Diesel 
Energy Corp 


185 Products and facilities of firm are 
described in 32-p booklet. Cap- 
sule facts on power-generating, 
électrical-transmission and dis- 
tribution equipment are given 
Allis-Chalmers Mfg Co 


186 Free lube sample is offered to 
readers. Metallic lubricant is 
sald to be completely differ- 
ent from conventional olls 
and grease, Sportemen might 
be interested—this lube can 
also be used on guns and fish- 
ing reels. Imperial Oi] & 
Grease Company, Inc 


{ 


“Hey Fitzpatrick—watch that boiler- 
water level!” 
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~POWER HOUSE 
INDIANAPOLIS STEERING GEAR & COLD HEADING PLANT 
TRANSMISSION & CHASSIS DIVISION—FORD MOTOR COMPANY 
Indianapelis, indians 
~ designed, engineered and constructed by 
J. F. PRITCHARD & CO., KANSAS CITY 


water tube steam generators 


available in capacities from 12,000 to 200,000-Ib stm/hr 


95 years of design and manufacturing experience provides 
the basis for steam efficiency and economy at Ford plant 


Three Keeler Type M K Steam Generators are serving Ford's 
Indianapolis Steering Gear & Cold Heading Plant with complete 
satisfaction on all points. They were selected for their ability to 
economically deliver 300,000-lb stm/hr for the plant’s entire process, 
heat, hot water and auxiliary equipment requirements. 


Two of the M K’s are 120,000-lb stm/hr and the other is 60,000-lb 
stm/hr, 160 psi design pressure. They are equipped with air pre- 
heaters and spreader-stokers with continuous ash discharge, for 
bituminous coal firing—providing as modern and efficient a power 
facility as the manufacturing plant itself! 


Keeler “ K Steam Generators offer many efficiency and economy ONE OF THE NEWEST PLANTS in the Ford Motor 
advantages! They are fully top supported, cross drum type with Compony's Transmission & Chassis Division, the 
provision for downward expansion to eliminate any stresses being indianapolis Steering Gear & Cold Heading Plant 
conveyed to the boiler proper, the steam piping or auxiliary equip- is Ford's biggest producer of steering gear units 
ment. Radiation losses are held to an absolute minimum with water for all company cars and trucks, and one of the 
cooled, completely steel encased and insulated furnace walls and roof. largest cold heading operations in the world. 

The main building comprises more than 1,400,000 

Write or phone for complete information ... Keeler M K’s are square feet of floor space—housing production, 
available in capacities from 12,000 to 200,000-lb stm/hr—for high office and various employee facilities, including 
efficiency with any firing method or control system. a fully staffed hospitel and three cafeterias. 


ity in W. 
The Seal of Quality in Woter Tube — ESTABLISHED 1864— 


Write For Bulletins E. KEELER COMPANY 
Type 200-300 West St., Williamsport, Penna, 
No. F-14: Type CP Boilers — OFFICES IN PRINCIPAL CITIES — 


We. M-2A: Type CPM Package Boilers In Canada: Canadian Vickers, Lid., Montreal, P. Q. 
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Equipment design of the month 


By STEVE ELONKA 
Associate Editor 


On this page each month you'll see the wraps taken off a significant 
new product, material or process for the first time in the power field 


Fused load-interrupter 
switchgear closes 

on 44,500 amp, 
interrupts 500,000 kva 


Here’s a new line of high-voltage fused load-interrupter 
metalclad switchgear, rated high as 44,500 amp fault 
closing and 500-mva short-circuit interrupting at 14.4 kv. 
Introduced by S & C Electric Co of Chicago, gear have 
corresponding ratings at 4.16 kv of 60,000 amp fault 
closing and 250-mva short-circuit interrupting. 

Closing on 44,500-amp faults is made possible by a load 
interrupter with integral quick-make, quick-break device 
for high-speed closing. Closing action is sequenced so 
that circuit is made on separate arcing contacts before 
load-carrying contacts close. 

Interrupting duty to 500 mva is provided by a new 
solid-material boric-acid power fuse. Multiple-bore con- 
struction lets fuse handle low, medium, and high faults. 
An expellable boric-acid liner automatically enlarges fuse 
bore to handle the heavier faults, 

This switchgear offers important savings for high-volt- 
age power distribution in industrial plants, institutions 
and commercial buildings. It is available in ratings from 
4.8 through 14.4 ky. 

Line is generally applied as switching centers and serv- 
ice-entrance equipment. It’s available in continuous rat- 
ings of 200, 400 and 600 amp, fused. Ratings go up to 
1200 amp unfused. 

All requirements of the new National Electrical Code 
are met. This code establishes published ratings on ability 
to carry, to close, and to interrupt all currents up to the 
assigned maximum short-circuit rating of the integrated 
fused load interrupter and enclosure. 


For additional information circle No. 77 
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New Nalco Coagulant makes 
Larger, Heavier Floc . . . Faster 


Radically different 
Nalcolyte 110 
used with 
Conventional Chemicals 
to Cut Costs, 
Speed Action 
in Water Clarification 


Photo taken in Nalco Laboratories 7 seconds after agitation stopped: Left, Control sample 


of untreated turbid water; center, same water, treated with 50 ppm alum; right, same 
water, treated with 20 ppm alum, 1 ppm Nalcolyte 110. Note that large, dense floc is 
settling ovt much more rapidly than center alum-treated sample. 


Nalcolyte 110 is a new, non-ionic high polymer 
flocculant of very high molecular weight — 
over 1,000,000. It is used in extremely small 
dosages with conventional coagulants (such as 
sodium aluminate, alum, ferric sulfate) to in- 
crease size, density and uniformity of floc. 


Less Chemical; Greater Capacity 


Action of Nalcolyte 110 in creating heavier, 
larger, faster-settling floc not only permits 
greater throughput rates without floc carryover 
to processing equipment, but also cuts the total 
chemical requirements at a resultant cost saving. 

In the example illustrated above, only 40% 
as much alum is required when Nalcolyte 110 
is used. 


May be Used in Potable Waters 


Approved by the U. S. Public Health Service 
Technical Advisory Committee for use in treat- 
ment of public water supplies, Nalcolyte 110 
gives water works the opportunity to get ap- 
preciably greater capacity from existing clari- 
fication equipment—at lower treating cost. 


High Suspended Solids No Problem 


Waters containing high suspended solids re- 
spond quickly to Nalcolyte 110 coagulating ac- 
tion . . . frequently without other coagulant 
chemicals. 
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Typical high suspended solids waters which 
can be treated with speed and economy with 
Nalcolyte 110 are paper mill white water 
systems, industrial waste waters, mineral slur- 
ries and blast furnace gas wash water slurries. 


Nalcolyte 110 Easy to Handle 


Nalcolyte 110 is a coarse, white, free-flowing 
powder of non-toxic character. It is fed in di- 
lute water solutions with standard liquid pro- 
portioning pumps or feeders. Stock solutions 
are prepared at concentrations up to 20%. 
Packaging is in convenient 25-lb. bags. 


Data Available Promptly 


Full information on Nalcolyte 110 for your 
coagulant use is ready to be sent upon your 
request. Write today, or call your Nalco Rep- 
resentative. 


National Aluminate Corporation is now 


NALCO CHEMICAL COMPANY 
6222 West 66th Place + Chicago 38, lilinols 


Subsidiaries in England, Italy, Mexico, Spain, Venezuela 
and West Germany 
In Canada—Alchem Limited, Burlington, Ontario 


Practical Applied Science 
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Water heater provides scale-free heating 


1 e Indirect-gas-fired storage water heater has “local- 
ized” combustion unit and fluid-to-fluid intermediate 
heat-transfer system for scale-free heating. Self-contained 
package includes electronic controls for safe, quiet and 
automatic operation, consists of three integrated systems: 
gas burner or furnace; forced-circulation heat-transfer 
system with firetube element, hot-water-heating bundle 
and interconnecting piping; shell section for heating, 


storing and temperature control of service water. 
Scaling is practically eliminated, says maker, because 
of fluid system’s delivery of heat at lower temperature 
and constant recirculation of heating medium. Unit works 
with any type of gas.—The Patterson-Kelley Co, Inc 


Burner features adjustable venturi 


2 e Gas-conversion burner is designed to change from 
oil to gas, including liquid propane. Feature is adjust- 
able venturi which telescopes from 64- to 134-in. Unit 
fits 95° of all existing furnaces, according to manu- 
facturer, delivers 50,000 to 225,000 Btu and is made 
principally from 16-gage stamped and welded steel. 
Burner weighs only 13 lb including safety pilot system. 


Barber Manufacturing Company 


Unit filters h-t fumes and dust 
3 o This dust collector has been developed for air- 


pollution problems arising from h-t fume and dust emis- 
sions, Use of glass filter fabric permits filtration at tem- 
peratures up to 550 F. Jet inside each filter tube cleans 
dust off inside surfaces by giving off higher-pressure air 
alternated with reverse air flow from main fan. Tubes 
partially collapse, cleaning filter surfaces, and residue is 
deposited in hoppers.—Pangborn Corporation 


Blowers resist corrosion 


4 e Direct-drive corrosion-resistant 
utility blowers are made of unplasti- 
cized rigid polyvinyl chloride. This 
material resists corrosion from al- 
most all types and combinations of 
fumes, says manufacturer. Blowers 
were designed for use where corro- 
sive fumes or moisture are a problem. 
Units are available with 1 /3,- 3/4- 
or 1-hp motor and in capacities from 
399 to 2000 cfm.—Industrial Plastic 
Fabricators, Incorporated 


114 


Fans integrate motor, drive 


5 e Fan sets are for supply or ex- 
haust jobs indoors or outdoors. They 
operate for volumes to 25,000 cfm, 
static pressures through 21% in. and 
temperatures to 300 F, feature motor 
and drive integrated in one assembly. 
Entire drive is within the frame of 
the unit, According to maker, there is 
complete accessibility to motor, drive 
and bearings; motor and drive ad- 
justment is easier; there’s good motor 


ventilation —Clarage Fan Co 


Sampler operates at 100 cfm 


6 e High air sampler collects dusts 
and aerosols on special filters. Filters 
can be analyzed when determining 
concentration of radioactive particles, 
toxic metals, dust contaminants and 
air pollutants, A 0.5 hp motor-driven 
turbine powers sampler. Unit weighs 
9 lb complete with sampling head and 
operares at sampling rates up to 100 
cfm. Normally furnished for 110 v, 
50-60 cycle 220 v, unit is available 
for de.—Gelman Instrument Co 
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Steam-turbine supervisory system has 6-ft panel area 


7 e@ Unit records data on two strip-chart recorders every five seconds. Size 
reduction of panel area is from 18 sq ft to six. Decrease in number of 
components has improved unit's reliability and ease of maintenance, accord- 
ing to manufacturer. New design eliminates need for many vacuum tubes 
and other components. Tubes are cut from 22 to seven. Unit will scan turbine- 
generator speed, valve position, shaft eccentricity, expansion, vibration. Re- 
corders are duplex ink-writing and multipoint type.-General Electric Co 


Boiler-water gage shows water level in clear contrast 


8 e High-pressure boiler-water gage operates up to 3000 psi. It is designed 
to use principles of light refraction: water level is black, steam space shows 
as a brilliantly lighted line. Gage has single steel chamber with front and 
back ports covered with circular borosilicate glass protected by mica shield. 
Illuminator shines through ports, and light passing through water is refracted 
while light passing through steam space streams through front ports. Gage 
may be turned at any desired angle.-Jerguson Gage & Valve Company 


Leak detector operates 
at 10 to 13 cu em per sec 


9 e Ultrasensitive mass-spectrome- 
ter leak detector locates and meas- 
ures sizes of leaks in vacuum, pres- 
sure or hermetically sealed systems, 
devices or components. Unit has leak- 
rate sensitivity of 10 to 13 standard 
cu cm per sec, All components are 
readily accessible —even cold trap 
may be cleaned without shutting 
down.—Crosby-Teletronics Corp 


Unit tests dry, liquid lubes 


10 e¢ Lubricant-testing machine can 
be used to test dry or liquid lubri- 
cants at ambient to high temperatures. 
Unit uses oscillatory or rotational 
motion. H-t furnace, 5-hp motor and 
protective electrical equipment are 


included.—Alpha-Molykote Corp 


Gage detects small Transducer measures 


pressure differences 


11 Electrical differential-pressure 
gage can detect pressure differences 
as small as 0,0001-in. according 
to manufacturer. Range is from zero 
to .Ol-in. H,O, Operating on 115-v 
60-cycle ac, sensing device is metal 
thermopile installed in flow tube. Unit 
can be used with remote recorders. 
It can be calibrated in terms of mass 
flow since instrument measures 
changes in temperature and pressure 
of air or gas.—-Hastings-Raydist, Inc 


l-p range 


12 e Pressure transmitter was de- 
signed to meet needs for accurate 
measurements in lower - pressure 
ranges. High-level output signals can 
be delivered up to 1.5-v ac or up to 
100-millivolts de with accessory de- 
modulator. Standard ranges available 
are from 0 to 1.5 psi to 0 to 60 psi 
with intermediate ranges and accura- 
cies of up to + 0.15% of full range. 
Operates in corrosive environments. 
—International Resistance Company 


Rotameter boasts 
easy calibration 


13 e Pneumatic transmitting rota- 
meter for air signaling fluid flow 
rates to remote recorders and con- 
trollers has magnetic design. This 
provides evenly distributed magnetic 
field without drag on the metering 
float. Four calibration adjustments 
permit field recalibration whenever 
basic operating conditions change. 
Factor tag on dial face is used to con- 
vert scale units to flow quantity.— 
Schutte and Koerting Company 
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More equipment news 


Plasma-flame gun sprays 
high-melting-point materials 


14 e¢ Spray gun utilizing the plasma-are principle will 
spray any material that melts without decomposing, ac- 
cording to manufacturer. Normal work temperatures are 
10,000 to 15,000 F. 

Plasma-flame spray gun applies coatings of high-melt- 
ing-point materials such as zirconium carbide (3540 F), 
tungsten carbide (2850 F), zirconium boride (3000 F), 
zirconium oxide (2700 F), niobium carbide (3900 F) 
and other oxides, borides and carbides. Physical and 
metallurgical properties include reduced porosity, good 
bond and tensile strengths.—Metallizing Eng Co, Inc 
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New plastic-ceramic material 
has high heat-resistant properties 


15 ¢ Resin-bonded-quartz sheet is a combination of re- 
inforced plastics and ceramics. Finely divided particles 
of fused quartz are bonded together with high-tempera- 
ture-resistant Pyropreg resin. Small percentage of glass 
or other fibers is included to give material good handling 
properties, says maker. Firm recommends using this as 
a facing on a laminate of Pyropreg-reinforced plastic. 

Fused-quartz particles have low coefficient of thermal 
expansion. When melted, resultant liquid acts as in- 
sulator for unmelted material. Pictured above are five 
panels tested at 5500 F.—Cordo Chemical Corp 


Sakaphen now available 
to American market 


16 ¢ Protective-coating formula 


based on synthetic resins is said to. 


withstand influence of acids and 
alkalis at saturated temperatures up 
to 300 F. First developed by a Ger- 
man engineer, Sakaphen is now 
available to the American market. 
According to manufacturer, resist- 
ance to dew-point corrosion is ex- 
cellent. Protection for such metal and 
concrete surfaces as chimneys, pre- 
cipitators is suggested application.— 
American Sakaphen Corporation 


New spraying outfit 
is used for Freon-TF solvent 


17 e Nontoxic, nonflammable and 
nonexplosive fluid can clean electric 
motors in place. New spraying outfit 
for delivering Freon-TF consists of 
air-operated pump mounted directly 
on unpressurized material drum. 
Pump speed is controlled by air-ad- 
justment valve. Space design of unit 
prevents fluid from entering air mo- 
tor. Pump needs no oiling or lubrica- 
tion. Maximum air requirements are 
3 to 6 cfm. Solvent is delivered on up 


and down strokes.—Binks Mfg Co 
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Non-acid chemical 
de-activates scale 


18 Organic chemical which is 
practically odorless, nontoxic, non- 
flammable and noncorrosive for use 
as de-scaler and scale inhibitor is now 
in production. Aidco 10 economically 
de-activates scale on boilers, heat ex- 
changers, condensers, pipelines and 
refrigeration coils, according to 
maker, The pH of Aidco 10 is be- 
tween 9 and 1] and sp gr is 1.14. One 
gal of formula is added to six gal 
water and circulated at 160 to 180 F. 
-~Alloy Industries Development Co 
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1, BARGE UNLOADING—Coal re- 
claimed by belt feeders is fed to 
two belt conveyors delivering to 
transfer tower where it may be 
directed to outside storage or 
bunkers. 


2. COAL CONVEYING—T wo Link- 
* Belt 48-in. wide inclined belt 
conveyors route coal to crusher. 
Each has a capacity of 1100 tph 
at speeds of 485 fpm. 


LINK-BELT coal handling system 
adds to efficiency of Thos. H. Allen 
generating station at Memphis 


A‘ this new and highly efficient Memphis power station, designed 

by Burns and Roe, Inc., coal is carried from barge to storage to 
bunkers at capacities up to 2200 tons per hour. The entire system 
of Link-Belt coal handling conveyors is operated by one man from 
a central control panel. 

This huge Link-Belt coal handling network is a product of more 
than 80 years’ experience. Before the advent of commercial elec- 
tricity, Link-Belt was already establishing a reputation for efficient 
coal handling equipment in steam generating plants. 

Today Link-Belt serves as a single source and responsibility for 
complete coal conveying systems or components . . . for both central 
stations and boiler houses. For details, write to Link-Belt Company, 
Dept. AV, Prudential Plaza, Chicago 1, Ill. Ask for Book 2410. It 
shows the latest in layouts and equipment for power plants, large 
and small. 


One source... one responsibility for materials 
handling, processing and power 
transmission equipment 


5, SCREENING—Link-Belt bar 


3, STOCKPILING is accomplished 


4, BUNKER LOADING—Two Link- 


by the Link-Belt movable and 
stationary stackers. Both are 
equipped with Link-Belt 60-in. 
wide conveyor belts. 
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Belt 48-in. bunker conveyors are 
equipped with trippers to dis- 
tribute coal to bunkers at the 
rate of 1100 tons per hour. 
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screen in water intake pump 
house protects pumps and other 
equipment from debris, cleans 
water for condenser cooling. 
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Your FISHER/ MAN otters you 


SPEEDY DELIVERY 


From the Factory Stocked 


FISHER SUPERMARKET 


Where you can shop by phone, wire or TWX 


Type 657-A with 
3500 positioner 


Type 95-H Pressure 
Reducing Valve 


Type 655-A Pres- 
sure Regulator 


Series $100 and 730 
Service Regulators 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsyivania 
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Type 4150 and 4160 
Wizard Il Pressure 
Controllers 


Type 630 “Big Joe”’ 
Field Regulator 


Series 620 and 621 
Farm Tap Regulators 


Series 67FR Combina- 
tion Filter-Regulator 


t 
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Series 2500-249 and 
2500-2598 
Level-Trols 


Series 99 Muiti- 
Purpose Gas Regulators 


Series 298T Gas 
Regulators 


Type 92B Pilot 
Operated Steam 
Reducing Valve 


This “supermarket” availability of 
Fisher Control Valves and Controllers 
makes your delivery problems a thing 
of the past. Fisher keeps a stock of the 
equipment at left always on hand 
ready to ship to you at hourly notice. 
This means emergency requirements 
are met without costly delivery delays. 
This stock of control equipment in- 
cludes all the most popular types in 
standard sizes. 


In addition to the large factory stock, 
the Fisher offices in the column to the 
right which are starred carry a big 
selection of Fisher equipment in in- 
ventory to assist you. 


Fisher constantly reviews the stock 
carried in the Supermarket and adds 
new items from time to time when 
your needs indicate, 


Phone, wire or TWX (Marshalltown 
578 or 579) and Fisher will have your 
order en route in a matter of hours, 
Saturday and Sunday excepted. 


SINCE 1880 
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Equipment news 
Now, for emergency : Begins cn poge 112 


JOHNSON 
or tne GD HORIZONTAL STEAM 
sted below. GENERATOR 


*AMARILLO 
Vinson Supply Company 
*ATLANTA 
4, M. Smither & Company 
BALTIMORE 
The Rhodes Controls Company 
BIRMINGHAM 
Seer W. Esheiman & Company 
BOSTO 
Petty & Company 
BUFFALO 
W. J. Sommers Company 
*CALGARY-EDMONTON 
Barber Engineering & Supply Company 
CARACAS, VENEZUELA 
Sinciair Spence 
*CHARLOTTE 
Robert E. Mason & Company 
CHICAGO 
General Meters & Controls Company 
. T. Porter Company 
EVEL AND 
a & Company 
Supply Company 
*DENVER 
Joy & Cox, Inc. 
*DETRO:T 
OuBois Webb Company 
*HOUSTON.-CORPUS CHRISTI 
Puffer Sweiven Company 


SANSAS CITY Gas and Oil Firing. 
*LOS ANGELES Design—Modern, Efficient. 
8. R. Jones & Company 
LOUISVILLE Construction—A. S$. M. E. Stand- 
MARSHALLTOWN 
S. Stover Company 
Jonnson & Scott Load center 
MEXICO, D. F 
Babcock & Wilcox de Mexico ; 
43 Double-bus design increasing 
MINNEAPOLIS circuit capacity makes this unit avail- 
R. G. Read & Compan 
MONTREAL > | able for industrial use. Four rows of 
breaker plug-in slots permit mounting 
*NEW ORLEANS-LAFAY 
John 4. Carter Company ' | of 100 amp breakers opposite each 
other. One inch increase in panel 
“ODESSA-FARMINGTON © | width doubles capacity for 100 amp 
PHILADELPHIA circuits. Power panel applications up 
Phe ©. ves & Company to 400 amp mains, 240 volts and 


NIX 3 Generator comes in four sizes 
Cone & Wallace Company © | branches of 100 amp can be met.— 
PITTSBURGH 


to suit your needs, 6% H.P. 
Federal Pacific Electric C " 


& Compony Extra high pressure if desired 
W. H. Kidd Company 

*ST. LOUIS Just circle key numbers on the Reader Service = ie 250 Ibs. For complete 
H. 0. Hale & Company - card, page 101, to get complete product story specifications and details 
ALT LAKE CITY 

*MMilliams. Gritton & Wilde a write today for our fully illus- 


*SAN FRANCISCO 
George R. Friederich & Company ; trated Bulletin No. 8-C. 
*SEATTLE 
Power & Controls, Inc. 4 Electrical insulation _ 
*SHREVEPORT “Engineered Steam at 
John H. Carter Company ne its best, with over 51 


e Insulation can _ simply 
Beecroft & Company ply be years of experience at 
*TUL | painted or sprayed on_ electrical your disposalf” 


SA 
Vinson Supply Compeny equipment subject to high-voltage dis- 
VANCOUVER 


Northern Columbia Process Equipment = | charges. It dries to form a smooth og. le gr 
company ‘ 

eWICHITA-LIBERAL painted surface and at the same time |] mears kane oteidt inc. 
Bh is said to give standard insulating 


Mechanical Vaive & Engineering Spec. ‘ materials resistance to breakdown bv DIVISION OF S. T. JOHNSON CO. 
> ; Church Road, Bridgeport, Pa. 
electrical arcing or “tracking”. Sales Office: 108-22 Queens Bivd., Forest Hills 75,6. 


Maker describes product as an 


The Johnson Horizontal Steam 
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400,000 Ib. 
per hour fully 
automatic de- 
mineralizer 
plent with sil- 
ico and CO, 
removal 


These Fine Companies Did! 


A Partial List of installations 
Duquesne Light Co. 
Shippingport, Pa. 


Yankee Atomic Electric Plant 
Rowe, Mass. 


Ohio-Edison Co. 
Akron, Ohio 


Bowaters-Carolina Corp. 
Catawba, S.C. 


Knolls Atomic Power Laboratory 
West Milton, N. Y. 


The Cleveland Elec. Illuminating Co. 
Ashtabula, Ohio 


Chevrolet Div. Gen. Motors Corp. 
Tarrytown, N. Y. 


R. J. Reynolds Tobacco Co. 
Stokes County, N. C. 


Tampa Electric Co. 
Tampa, Florida 


U. S. Gypsum Co. 
Chicago, Il. 


Send for new Bulletin 
50 Years of Progress 


HUNGERFORD & TERRY, Inc. 


Equipment news 
Begins on page 112 


epoxy type resin. The epoxies claim 
stability, resistance to moisture ab- 
sorption and ability to adhere to al- 
most anything; the adhesive proper- 
ties of such resins are responsible for 
close bonding this insulation has to 
various kinds of existing insulating 
surfaces. —- Westinghouse Electric 
Company 


Hydraulic transmission 


22 © 114-hp unit has variable speed 
from 0 to 350 rpm in either direction. 
Forward and reverse speeds can be 
set identical or different. According 
to manufacturer, reversing is in- 
stantaneous. Motor with rolling- 
contact bearings is available for 
either single- or 3-phase supply. Unit 
is suited for heavy-duty applications. 
—Roberts Manufacturing Company 


Just circle key numbers on the Reader Service 
card, page 101, to get complete product story 


Pipe suspension system 


38 e System is geared to piping 
needs of the heating-plumbing-air 
conditioning industry. Metal framing 
line consists of preformed channel for 
structure of racks and framing fittings 
to connect channel pieces into desired 
framework. Pipe hangers support the 
system. Changes or expansion can be 
made with a minimum of expense, 
says maker, All you need for installa- 
tion are saw and wrench.-Fee & 
Mason Manufacturing Company 
continued 
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CATAWISSA 


gives you all these 
features for your 
forged steel pipe 
union requirements 


1. Uniform walls for even expansion and 
contraction under temperature changes. 
They follow the pipe! 


2. Catawissa Ball-to-Angle Seats give 
you a “Perfect Seal’’ regardless of pipe 
alignment! 


3. More than adequate wall thicknesses 
give you Catawissa's 3-to-1 Safety Fac- 
tor (3000-Ib. service, 9000-Ib. test; 6000- 
Ib. service, 18000-Ib. test)! 


4. Round, straight barrels for fast 
wrenching. No uneven or tapered sur- 
faces to cause wrench slips or wrench 
locking! 


Catawissa Perfect Seal Pipe Unions are made 
by Union Specialists from 80,000 Ib. tensile 
strength steel (ASTM Spec. A-105-S5T, Grade 
Il). Steel forgings from our own forging mill 
are closely checked for imperfections . . . and 
finishing on modern, automatic machines with 
close inspection during and after production 
give you pipe unions second to none! 


Write for Catalog 58 showing the complete 
Catawissa line of Perfect Seal Products. 


for complete, guaranteed satisfaction 
... always specify 


CATAWISSA 


CATAWISSA VALVE & FITTINGS CO. 
CATAWISSA © PENNSYLVANIA 


circle 267 on Reader Service card, p 101 


: 
4 
: 
i 
3 
| 
For Boiler Feedwater at 
4 4 
Conditioning Equipment 
| 
i 
: 
CLAYTON 3 NEW JERSEY 
ane 


KNITTEL CRUSHER Ring Type with Double Rotor 


DOUBLE ROTORS BLAST LUMPS TO SIZE 
WITHOUT DANGER OF PLUGGING 


@ EXCLUSIVE CRUSHING ACTION . . . Permits the material to fall 
further into the crusher where two sets of triangular sectors 
can take a high velocity direct blow on the suspended lumps. 
Lumps are not only shattered but are literally gobbled up in a 
continuous flowing stream to the sizing grates. 

@ CRUSHES DAMP MATERIALS with FULL CAPACITY . . . Eliminates 
the use of stationary breaker plates, as a result there is no plug- 
ging or choking and full capacity is maintained. 

@ LESS HEADROOM — LESS POWER REQUIRED . . . Requiring consider- 
ably less headroom and less power than with single rotor machines. 

@ TRIANGULAR SECTORS . . . Three wearing surfaces of manganese 
steel triangular sectors automatically position themselves to present 
the least worn surface to the crushing action. 

@ GRATE SIZING BARS . . . Provide accurate sizing of materials, 
prevent uncrushable materials from passing. 

@ AUTOMATIC TRAMP IRON RELEASE . . . Steel fingers, operating 
independently, automatically lift to pass uncrushable material. 


ENGINEERING DIVISION 
— STEPHENS-ADAMSON MFG. CO. 


GENERAL OFFICE & MAIN PLANT, 5 RIDGEWAY AVENUE, AURORA, ILLINOIS 


PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA © CLARKSDALE, MISSISSIPPI 
BELLEVILLE, ONTARIO 
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Industry’s 


NEWEST 
Production 


TOOL 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 


Write for your free sample of MOLYKOTE G LUBRICANT 
today. We will also send you a copy of our new Bulletin 
126 which gives complete details. THE ALPHA-MOLYKOTE 
CORPORATION, 65 Harvard Avenue, Stamford, Conn. 
Phone Fireside 8-3724. Piants in Stamford, Conn., 
Munich, Germany and Strasbourg, France. 


THE ALPHA-MOLYKOTE CORP. 
65 Harvard Ave., Stamford, Conn. 


Please send me a free sample of your MOLYKOTE G 
Lubricant. 


NAME 


COMPANY 


ADDRESS. 


MOLYKOTE@ 


LUBRICANT 


For more facts circle 269 on Reader Service card, p 101 


Equipment news 
Begins on page 112 


Cleaning gun 


33 ¢ Pocket-sized needle gun meets 
requirements of cleaning, de-scaling 
and de-rusting jobs, particularly in 
small and confined places. Light- 
weight gun is air-operated, It con- 
sumes maximum of only 4.8 cu ft air 
per min. Weight is 3.3 lb.—The 
Marindus Company, Inc 


Circuit breaker 


49 Low - impedance high - shock 
circuit breaker with 5- to 75-amp 
rating features inverse time delay ac- 
tion. For use in electronic applica- 
tions, unit has thermal bi-metal and 
independent magnetic trip element 
and is available with or without auxil- 
iary switch.—General Electric Co 


Just circle key numbers on the Reader Service 
card, page 101, to get complete product story 


Pressure reducing valve 


39 e External pilot-operated steam 
pressure reducing valve meets all re- 
quirements for most steam pressure 
reducing valve installations, says 
maker. Valve includes stainless-steel- 
ball inner valve closing against a 
monel-seat ring to withstand wire- 
drawing effects of steam. Flow of 
steam is streamlined by tapered open- 
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SPECIF ICA TIONS 
Ndivided ty 


5 Sq. ft, of h 


Many packaged boilers will meet some of the specifications 
listed here. Superior Packaged Boilers meet them ALL. Today, 
more and more packaged boilers are being purchased on the 
specifications of architects and consulting engineers. Those 
consulting engineers are demanding that packaged boilers 
“measure up” to design and performance standards which 
assure buyers both operating economy and long-lived de- 
pendability. 

Superior Packaged Boilers . . . built to the highest standards 
in the industry ... meet the most exacting “specs”, and 
usually exceed them. That is why Superior Packaged Boilers 
are so often recommended and so quickly approved by expe- 
rienced consulting engineers. 


Write today for bulletin 11C. 


In addition to the Type C, illustrated, Superior manufactures 
both fire-tube and water-tube boilers in a wide range of sizes 
which makes it the most complete line of fully packaged boilers 
available. If you will indicate the capacity in which you are 
interested, we will be happy to assist in the unbiased selection 
of boiler equipment suited to your specific operations. 


Specialists in PACKAGED BOILERS... .,exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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MEG® TYPE 
OF 


MEGGER 


(Reg. U. S. Patent Office) 


Rectifier-Operated 
INSULATION TESTERS 


Fer repetitive insulation resistance as larger generators and long cables. 
tests on a production basis... and Standard units are available for 500 
for time-resistance tests...nothing or 1000 volts d-c test potential and 
equals the Meg Type Rectifier-Oper- for ranges up to 2000 megohms. 
ated Insulation Tester for convenience 

and reliability. The plug-in rectifier Other Megger Insulation Testers 
source of power permits the instru- include hand-crank models and Dual- 
ment to be used without hand Operated sets. The latter are versatile 
cranking. A constant-voltage feature instruments with rectifier for repetitive 
reduces pointer fluctuations which or time-testing that can be discon- 
may occur when testing equipment nected for hand-crank operation in 
having appreciable capacitance, such the field. 


Write for BULLETIN 21-46-P 


BIDDLE IMPULSE CABLE FAULT LOCATING 
EQUIPMENT 


. .. for locating cable faults by impulse tracer meth- 
od... for D-C proof testing. Applicable to aerial 
and buried cable as well as lead-covered cable in 
ducts. Transmitter can be con- 
nected to 115 V, 60 cps supply. 


ODEL 3-2—Output voltage up to 
25 kv. Discharge capacitance 1.65 
muf, For use on cable up to 15 kv 
rating. 

MODEL 4-2—Output voltage up 
to 15 kv. Discharge capacitance 
2 muf. For use on cable up to 5 kv 
rating. 

MODEL 5-2—Output voltage up to 


5 kv. Discharge capacitance 16 
Write for muf. For use on cable up to | kv 


BULLETIN 65-P rating. 


Equipment news 


Begins on page 112 


ing between ball-inner valve and 
beveled seat ring. Valve diaphragm 
is made of stainless steel to permit 
use with higher pressures and tem- 
peratures. Sizes range from %4 to 
4-in. Comes in bronze, semi-steel or 
cast steel body.—Klipfel Valves, Inc 


40 Housing is made of extruded. 
aluminum panels which are snapped 
together to provide a maintenance- 
free structure foz outdoor use, says 
maker. Surfaces require no primers, 
enamels, sealers, or periodic re- 
paintings. Snap-tight interlocking 
panel edges are said to form perma- 
nent, leak-proof joint. Light weight 
and modular construction speed 
handling and installation. Housings 
are available in all sizes and voltage 
classes.—Allis-Chalmers Manufactur- 
ing Company 


Just circle key numbers on the Reader Service 
card, pege 101, to get complete product story 


Conveyor holdback 


32 e Holdback is designed to pro- 
tect workers and equipment from 
dangerous reversal of conveyors and 
elevators. With installation of unit 
on the head shaft, conveyor or eleva- 
tor can be stopped at any time with- 
out danger of load traveling back- 
ward, says maker. When power is 
interrupted or when load makes 
slightest move backwards, rollers 
wedge between drum and wedge- 
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ANKLON THREAD SEAL” 


Here's the modern pipe-thread sealant that does away with messy cans, 

bottles and brushes—assures clean, neat work in record time—while giving 

joints lasting protection against corrosion of acids, gases and solvents. 
Made of DuPont's TEFLON,* Ankion Thread Seal is permanently self- 

lubricating, will not deteriorate ... retains its flexibility. You will like the 

greater ease of assembly —and disassembly, even offer a long time! 

Ankion Thread Seal is economical, too: One 520" roll will dope up to 

200 one-inch pipe joints. 

Features and Specifications 

Easy to Carry: Flat Y" roll contains 520". Other sizes on special order. 

Only One Wrap-Around Needed for Many Pipe Sizes. 

Effective at Temperatures from ~450°F. to +500°F. 

Chemically Inert—Protects Joints from Corrosion. 

Will Not Cause Contamination. 

*DuPont's trademark for its TFE-Avorocarbon resin 


DISTRICT OFFICES 

BALTIMORE, MD. MINNEAPOLIS, MINN. 
BOSTON, MASS. MONTREAL, CANADA 
BUFFALO, N.Y. NEW ORLEANS, LA. 
CHICAGO, ILL. NEW YORK, N.Y. 
CINCINNATI, OHIO PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 
DETROIT, MICH. SEATTLE, WASH. 
HOUSTON, TEX. SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. 
LOS ANGELES, CAL. TOLEDO, OHIO 
MILWAUKEE, WIS. WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES... PHILADELPHIA, PENNSYLVANIA 
FACTORIES ...MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY 
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For MOST ECONOMICAL 
Cost-Per-Ton SERVICE 


Series 32 IDLERS 


Quality-designed and quality-controlled for perfect and 
permanent roll alignment, economical operation, and 
minimum maintenance. Your coal-handling system can 
be improved with these WEBSTER features: 


e Heavy malleable iron roll ends provide rigid, perfectly 
aligned seats for the bearings. 


e Strong inner steel tube connects the roll ends and pro- 
vides grease reservoir for bearings. 


e Rounded edges of the balanced steel rolls lock in the 
cast ends and protect the belt. 


¢ Timken tapered roller bearings are oversize to meet 
overloading and constant operation. 


e Labyrinth seals of metal and felt keep grease in and 
dirt out. 


e Rolls easily removed. All parts interchangeable. 
e Rigid malleable iron supporting brackets. 
You will be pleased with WEBSTER engineering and 


product service. Let us know your requirements. 
MANUFACTURING, INC. 


DEPT. P-10, TIFFIN, OHIO 


BULK MATERIALS HANDLING EQUIPMENT 


Offices in All Principal Cities 
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plate preventing reversal without ap- 
preciable shock.-Stephens-Adamson 
Manufacturing Company 


De power supply 
24 ¢ 3000-amp de power supply for 


vacuum and pressure melting fur- 
naces features saturable reactor con- 
trol of output and silicon rectifiers. 
This can be used to parallel a power 
supply of same or dissimilar current 
ratings. According to maker, unit 
utilizes silicon rectifiers throughout 
and thus has efficiency of 87%. Air 
or water-cooled models are available. 
—A O Smith Corp, Welding Prod- 


ucts Div 


Just circle key numbers on the Reader Service 
cord, page 101, to get complete product story 


Drip-proof motors 


42 e Motors are said to operate 
under adverse conditions of excessive 
moisture, high humidity and tem- 
perature, dust, oil and chemically con- 
taminated atmospheres. Silicon seal- 
ing compound provides flexible in- 
sulation which is thin and nonporous 
yet resilient. Rotor and fan are 
sprayed with anti-corrosion coating. 
Available in ratings from ¥- to 50- 
hp, any phase, frequency or voltage. 
—Sterling Electric Motors 
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PEOPLE 
Should Buy 
WOLVERINE 


BECAUSE 


Wolverine specializes in tubing — directs all of its research, development and 
manufacturing facilities into the production of one type of product—tubing. The 
result is a manufacturing program with but one objective—to produce the finest 
tubing possible. 


BECAUSE 


Every Wolverine condenser and heat exchanger tube receives a mechanical expan- 
sion test to insure that it will stand up under the toughest operating conditions. 
This rigid preshipment inspection saves time and labor for your inspectors— 
whether they are in our plant or yours. These tests are in addition to the statistical 
quality control that is carried on during the entire manufacturing process. 


BECAUSE 


At its headquarters in Allen Park, Michigan, Wolverine Tube maintains the 
tubing industry's most complete research and development facilities. Here, con- 
tinuous research is carried on to insure that Wolverine customers not only get the 
finest tubing available today but also the newest trends in tubing technology— 
as they occur. 


These are but some of the reasons why you should specify Wolverine prime 
surface condenser and heat exchanger tubing. You'll find more inWolverine’s 
Tubemanship Book. Write for your copy today. And remember, “Men Who 
Know Tube, Know The Difference-—TUBEMANSHIP.” 


CALUMET & 


© WOLVERINE TUBE 


CALUMET @ HECLA, INC. 


TURE Orv 

@ CQUIPWENT CO Allen Park, Michigan 

eT ee Manutacturers of Quatity Controtied Tubing and Extruded Aluminum Shapes 


41-8286 
PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 
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CHESTERTON PACKINGS 
expressly developed for 


HEAT... PRESSURE 


1000° F 2000 PSI 
A 95% pure asbestos braided 
yarn with monel wire insertion. 
Mica lubricated. For extreme heat 
and pressure service. 


550° F 1000 PSI 
Improved self-sealing moulded As- 
bestos Packing with multiple feather 
sealing lips. All services. 


450° F 500 PSI 


Patented, diagonally constructed 
Asbestos Packing with non-harden- 
ing feature. Will retain resiliency. 
For reciprocating rods. 


350° F 125 PSI 
Soft, highly lubricated Asbestos 
Packing for medium to low pressure 
and fast moving shafts. 

750° F 1000 PSI 


Compressed Asbestos Sheet. Homo- 
geneously constructed with complete 
graphite impregnation. Cuts easily. 
“Lasts as long as the iron.” 


Send for new brochure. 


A. W. CHESTERTON CO., 7 ASHLAND ST., EVERETT 49, MASS. 
America’s Oldest Manufacturer of Mechanical Packings 
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Gas-driven conduit snake 


29 © Unit is designed to save time 
by eliminating need for snaking wires 
through 14- and %-in. conduit with 
metal tape. Expansion of a harmless 
gas propels lightweight line package 
through conduit. Nylon line is then 
used to pull polyethylene rope and 
wire through pipe.—Jet Line Gun 
Company 


Just circle key numbers on the Reader Service 
cord, poge 101, to get complete product story 


Fuse-breaker 


44 e¢ 600-v coordinated fuse-breaker 
unit includes low-voltage power cir- 
breaker and current-limiting 
fuses. Primary application is for serv- 
ice entrance and feeder protection 
where high fault current exists. Rat- 
ing is up to 1600-amp continuous and 
200,000-amp interrupting capacity. 
Available with either manual or elec- 
trical operation.—Federal Pacific 


Electric Company 


Sealed roller bearing 


23 ¢ Unit is recommended for use 
in high load applications in abrasive 
environments. Feature is buna-N, 
steel-backed, rubber-bonded seal that 
is said to prevent dirt, dust and chaff 
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Built to handle heavy coal ton- 
nages, these crushers have proved 
most efficient to reduce 8” minus 
to stoker grades. They offer 
three major advantages: 1) high 
volume production; 2) accurate ; 

sizing; 3) low percentage of fines. 


This automatic sampler (adjust- 
able from 1 to 30 minutes) cuts 
out true samples of the coal 
stream. Cutter opening permits 
largest particle of stream to pass 
freely into cutter. Conveyor 
discharges into chute in which 
sampler is installed. 


Ask the men who know 
coal from the ground up! 


“More and more utilities now use this 
Rugged Cost Cutting 
Coal Processing 


2 


McNally Pittsburg 

Rotary Breaker 

This heavy-duty unit allows 

= control of top size in 
ndling run-of-mine washery 

feed. Production of fines is held 

to a minimum. Without center 

shaft or spoke interference, 

costly maintenance is usually 

drastically reduced. 


Coal Crusher i 


McNally Pittsburg 
Primary Coal Sampler 


Your McNally Pittsburg man of- _—_can save you time and money in the 
fers more than 37 years of experi- selection of ty Wane to do your job 


He more efficien 


McNally Pittsburg Mfg. Corp. 


Write 


& PITTSBURG 


Dept. P, Pittsburg, Kansas 
Gentlemen: Send me more information on these products: 


( Rotary Breaker [ Coal Crusher [) Primary Coal Sampler 


Name. Title. 


r 
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from abrasive action on rollers and 
races, Sealed bearing has capacity of 
13,400 lb.—Rollaway Bearing Com- 
pany, Inc 


Hose rack extinguishers 


26 © Pressurized dry-chemical hose 
rack extinguishers can be used on 
flammable liquid, gas and electrical 
fires. 200 and 400 |b units can be 
floor, wall or truck mounted. Nozzle 
discharges for a range of 40 ft. Hose 
lengths of 50 or 100 ft are available. 
—Walter Kidde & Co, Inc 


Just circle key numbers on the Reader 
cord, page 101, to get complete product story 


Diaphragm pumps 


25 e Units are designed especially 
for high-solid-content-water handling 
and for positive control of seepage. 
Sizes range from 1%- to 4-in. Cen- 
trifugal pumps are mounted on 
wheels for easy handling in cramped 
quarters, says maker. Models are 
available with gasoline engine or 
electric - motor drive—Hale Fire 
Pump Company 
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NEW JOHNSON R-26 LOAD LIMITING RELAY 


FOR POSITIVE PROTECTION AGAINST MOTOR OVERLOADING 


© A superior new limiting device for use with 
pneumatic control systems. Designed for 
application to all makes of centrifugal refrig- 
eration compressors and to pumps, fans, and 
electric heating systems. 


® Provides positive, efficient protection against 
motor overloading. Prevents failures and 
damage to valuable equipment. 


® Operates at any current value between 3 and 
7 amperes. With proper transformer, can be 
applied to motors of any size. Single adjust- 
ment determines maximum current input. 


® Fast, highly accurate response. Pneumatic 
feedback element assures maximum stability 
and performance. 


® Simple, trouble-free. No maintenance problems. 


LIMITING RELAY 


For full information, write for Bulletin R-26. 
Johnson Service Company, Milwaukee 1, Wis. 


R-26 LOAD 
LIMITING RELAY 


1-900 THERMOSTAT 
MECORO-O-STAT 
OURECT ACTING 


 waTeR 
2 LEAVING CHILLER 


Load Limiting Relay used with piston operator for over- 
load protection of centrifugal refrigeration compressor. 


CONTROL 


SYSTEMS 


DESIGN © MANUFACTURE © INSTALLATION © SINCE 1885 


POWER * JANUARY 1°60 For more facts circle 278 on Reader Service card, p 101 


4 
2 

Ney 

he =} | 

° 

LOAD 

: 
=< — NORMALLY CLOSED te 

OUR TH 

ar / 


ig 


Answer 


ig 


ALL THE ANSWERS ARE HERE 


1. Energy--You will thrill when you read this presenta- 
tion explaining the most basic force operating today. Vivid 
drawings, clear concise text, make this subject fascinating 
reading. You will want to order more, to show to your 
engineering associates, to give to students. Don’t miss this 
one. Only $1.00 per copy. 


2. Today's Electrical Practice—A complete rundown on 
today's industrial electrical practice. Covers early planning 
for an electrical system, setting up your plant's power sup- 
ply, carrying electricity to the job and putting electricity to 
work. 32 pages colorfully illustrated—-Price $1.00 per copy. 


3. Fuel Handling & Storage—Methods & Equipment for 
receiving, unloading, storing, measuring and handling 
fuels—coal, oil, gas. 24 pages—per copy $.75. 


4. Report to Executives—This report outlines power ser- 
vices, shows how they serve production, points up profit 
potentials, gives essentials of sound relation between man- 
agement and engineers. Use it to help sell your ideas to 
top management. Price $1.00 per copy. 


5. Belts & Chains—20-page report outlines current trends, 
materials used, and design features of these ever-important 
power transmission elements. Also covers their selection, 
application and maintenance. Per copy $.75. 


6. Corrosion—The annual bill for corrosion in U. S. is 
about 6 billion dollars; Yes, six billion. This 36 page 
report shows how you can trim down your share and pin- 
points latest corrosion combating weapons. Another ‘Don’t 
Miss'—$1.00 per copy. 


7. Clean Air—How to beat air pollution: what causes it; 
how to operate firing equipment without smoke; modern 
dust collector types and applications. Per copy $1.00. 


8. Hard Surfacing—Last but not least, a 16 page report 
showing what hard surfacing will do, where to use it in 
maintenance, alloys available, methods of applying alloys 
available, methods of applying alloys and practical pointers. 
40 cents per copy. 


al YOURS NOW! USE THIS HANDY COUPON.., 


I POWER Reader Service Department 
26th Floor, 330 West 42nd St. 
New York 36, New York 


Name 


Address 


City Zone 


State 


Please send me -—— copies of each of the reports circled 
below. I enclose $——. 
1 2 3 4 5 6 7 8 


([] Check here if you'd like free folder describing these 
and 32 other reports. 


(] Check here if you are interested in a subscription to 
POWER at $5.00 per year. 
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CHROME MOLY 


Shown at left are some of the many special 
Alloy products carried in inventory. 


REFININ 


PIPE & STEEL PRODUCTS, INC. 


1275 SUBURBAN STATION BUILDING+ 1617 PENNSYLVANIA BLVD. 
LO. 3-5817* PHILADELPHIA 3, PENNSYLVANIA 
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HOW FLEXIDYNE WORKS 


The “dry fluid’ in Flexidyne is tiny 
heat-treated steel shot. A measured 
amount, called the ‘flow charge,” is 
3 contained in the housing, which is 
_ keyed to the motor shaft. Inside the 
housing is a rotor, free to revolve 
relative to the housing, but connected 
to the load. 


When the motor is started, centrifugal 
force throws the flow charge to the 
perimeter of the housing, packing it 
between the housing and the rotor, which transmits 
power to the load. Initial slippage is momentary. Hous- 
ing and rotor become locked together and achieve full 
load speed without slip and at 100 efficiency. 


Dodge Distributor. Factory trained by Dodge, he 
can give you valuable help on new, cost-saving 
methods. Look in the white peoes of your tele- 
phone directory for “Dodge Transmissioneer.”’ 


CALL THE TRANSMISSIONEER — your local “GN 
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Overheated motors? 


Excessive belt maintenance? 


Breakage of materials being processed 
paper? 


N AWN 


—like thread, wire, 


Expense of oversize or high 
torque motors? 


High demand rate? 


Expense of reduced voltage starters? 


NNN 


Clutch trouble? 


Breakage of transmission parts due to 
instantaneous shock loads? 


Damage and recurring down-time 
from overloads? 


FLEXIDYNE 


ft is no longer necessary to accept the destructiveness—the 
costliness—of conventional starting in the mechanical trans- 
mission of power. Flexidyne changes that! 

Flexidyne is the new way to start loads smoothly—to protect 
against shock and overload--to save power—all without any 
sacrifice of efficiency at full load! 

This revolutionary development is ushering in “the day of 
the soft start’’—which can mean thousands of dollars to you in 
equipment savings and in better, more economical operation. 

Flexidyne is available, off the shelf, in Drives and Couplings. 
Capacities range from fractional to 1,000 hp. Ask your local 
Dodge Distributor or write us for technical bulletin. 


DODGE MANUFACTURING CORPORATION, 3200 Union St., Mishawaka, Ind. 


DODGE 


of Ind. 
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“Check these improved 
1960 insulations 


BALDWIN-EHRET-HILL 


you'll want them 


in your new specifications 


Take a Fresh Look at SUPER POWERHOUSE 


Insulating—Finishing Cement 


You readily see there is an improved whiteness—Super Power- 
house dries super white. It withstands rain, sleet and snow after 
initial set—no redoing jobs because the weatherman erred. It has 
outstanding coverage, insulates and finishes in one coat yet per- 
forms better than many insulating cements. 


New advantages such as these make it imperative to check 
your insulation specifications before rewriting them for a new 
project. Baldwin-Ehret-Hill offers you the complete line—a 
selection of over thirty different specialized insulation products 
for service from sub-zero to 1900 F. Each is designed to give you 
greater efficiency, easier application and lower installed cost. 
To bring your specifications up to date, write for our new 1960 
catalog or see it in your Sweet’s file. 

NOW IS THE 
TIME TO 
UPDATE YOUR 
SPECIFICATIONS 
WITH... 


BALDWIN-EHRET-HILL 


101 Breunig Ave.,. Trenton 2, N, J. Incorporated « 1897 
THE COMPLETE LINE OF INSULATIONS for use SUB-ZERO TO 1900 F. 


CONTRACT APPLICATION SERVICE FROM COAST TO COAST 
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BONUS POWER means maintained high efficiency . . . longer life | =lean 
maintenance ... more horsepower per total energy inpul. That's waar you 
get when you install a complete TITUSVILLE-atLas unit, he only 
with a patented wet back. 

Wet-back design gives you maintained efficiency by eliminating Gack ena 
refractories. Result: no down time for replacement. 

Larger furnace area permits reduced fan requirements. Result: lower 
operating costs. Get BONUS POWER. Specify 


THE TITUSVILLE IRON WORKS COMPANY 


TITUSVILLE, PENNSYLVANIA 


truthers 
Division of Sivan. Corporation 


2 


Takes rough-tough jobs 
im stride .. «ADVANCED DESIGN DYNACURVE FAN 


In the Clarage tradition of heavy-duty con- 
struction, here is induced draft equipment 
offering numerous advantages: 

36 radially deep, aerodynamically curved 


blades impart dynamic energy to the gas 


stream which is effectively directed to achieve 
low tip speed operation. 

Unique shape of blades and rims minimizes 
shock losses and turbulence, helps extend high 


efficiency over wide performance range, as- 


sures low moment of inertia (WR’*). 

Advanced design of wheel and housing re- 
duces floor space and height requirements for 
low first cost, low installation cost. 

Special design and rugged construction of 
the wheel assures long service life and low 
maintenance cost. 

Learn more about this stand-out fan in the 
induced draft field. Request Catalog 905 cov- 


ering Clarage Type DN Dynacurve Fans. 


Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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THERMOCOUPLE WELLS 


Here’s valuable help in the often-per- 
plexing job of picking the right ther- 
mocouple wells and assemblies for 
particular applications. 


This new Honeywell catalog brings you 
a wealth of useful data . . . provides all 
the-information you need to make the 
right selection every time. Included in 
the catalog are: 

© Well designs and dimensions 

© Pressure and temperature ratings 

® Corrosion data 

® Thermocouple assembly data 

® Ordering and pricing information 


Honeywell 
Fit in 


Since tee6 


FILL OUT AND MAIL THE COUPON FOR YOUR COPY—NO OBLIGATION 


MINNEAPOLIS-HONEYWELL 
Wayne and Windrim Avenues 
Philadelphia 44, Pa. Please send me a copy of the new Thermocouple Wells Catalog G102-1. 


Nome Title 
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THERMO REFRESHER NO. 34 


By B G A SKROTZKI, Associate Editor 


To make our engines and other energy cycles work we have 
simply assumed that our source energy was ready-made. 
Now let’s get practical and study some of the. . . 


Energy sources for power and electricity 


To quicken our understanding of engine cycles we have 
simply called the energy input a quantity Q. This simple 
assumption dodged an important question—Just how do 
we get Q? Where does Q come from? 

With today’s growing research and technology we find 
that Q can be made a number of ways. Most of our heat 
engines develop Q directly from fuels injected in their 
internals; others receive it as a heat transfer. 

Traditionally, @ has been produced as the output of a 
combustion process. In more technical terms it’s the 
energy released by the oxidation of the fuel elements, 
carbon C, hydrogen H2 and sulfur S. The high-tempera- 
ture chemical reaction of these elements with oxygen O02 
(usually from the air) releases energy that produces high- 
temperature gases. 

These gases give us the high thermal head we need to 
develop efficient energy-work cycles. Before we take a 
closer look at combustion processes, let’s take an even 
more basic look at overall energy-production possibilities 
—sources and methods. Table, right, summarizes the 
energy production and conversion processes that have 
been important in the past and new ones that hold prom- 
ise for the future. 

Energy sources. In Part 5 (Power, Jan 1957, p 96), 
we met the First Law of Thermodynamics and also noted 
that energy and matter are interchangeable. The First 
Law as usually stated in thermo says that energy cannot 
be created or destroyed. 

But more accurately, the First Law should say that the 
sum of energy and matter involved in a process cannot be 
created or destroyed. Our scientists have found that mat- 
ter and energy are interchangeable; one can be converted 
to the other. In our sun and the stars these changes go on 
in either direction. But from a practical-application stand- 
point on earth, we change matter to energy in significant 
amounts and only minutely the other way around. 

Combustion is a chemical reaction in which a fuel 
element combines with oxygen and produces a new 
molecule. The process develops internal energy in the 
new molecule which shows up as a high temperature of 
the gas made up of the molecules. 
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The chemical reaction involves a redistribution of elec- 
trons of the oxygen and fuel elements that causes the 
electrons to lose a small part of their mass. Since one lb 
of mass equals 11.3-billion kwhr or 38.7-trillion Btu of 
energy we can see that only a minute part of mass need 
disappear for the 61,031 Btu produced by the burning of 
one lb of He. The mass decrease is so small that it’s im- 
possible to measure in ordinary applications—that’s why 
we didn’t know about it until recent years, when scientists 
developed more refined methods of measurement. 

We'll pay detailed attention to combustion later since 
it’s our most important method of making Q. 

Nuclear fission also changes mass to energy, but this 
process involves the nuclei of heavy atoms. By arranging 
the uranium and plutonium properly we can make neu- 
trons enter the nuclei of these elements. This unbalances 
the internal forces that hold them together and makes 
them split into smaller nuclei. The fissioning makes a 
minute part of nuclei’s mass disappear to create energy. 

This energy appears as a high velocity of the split parts 
of the atom. These slam into neighboring atoms giving up 
part of their kinetic energy and in this way raise the in- 
ternal energy of the fuel mass. The coolant fluid of the 
cycle passes over the fuel mass to be heated and carry off 
the energy to the power cycle. Table lists the nuclear fuel 
elements we can use. 

Nuclear fusion works with light atoms, at the other 
end of the scale from fission. This process goes on stead- 
ily in the stars, Scientists of all nations are busily trying 
to make the process work on earth. By energizing gaseous 
molecules to temperatures about 100-million F we get a 
wild melee of separate nuclei and electrons—no organized 
atoms—called a plasma. 

In contrast to fission, when the nuclei in a plasma can 
be made to collide and stick together, a minute part of 
their mass disappears to speed up the fused nucleus and 
so raise the temperature and internal energy of the plas- 
ma. A coolant again would carry off the released energy 
to a power cycle. This process seems a long way off. 

Conversion processes that we use today are largely 
based on expanding a high-temperature gas or vapor 
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from a high to a low pressure. Availability of energy 
depends on the temperature range through which the 
working fluid can drop. 

Most of our engine cycles produce mechanical shaft 
power to drive a machine or do other duty. Some of the 
driven machines are electrical generators. These produce 
an electron flow in a closed circuit that we recognize as 
an electric current, a form of energy. 

The electric form is primarily a convenient way to 
transmit energy to point of use. There it may be recon- 
verted to mechanical shaft energy, or to internal energy 
by heating, or to chemical energy or some other form. 
Most of these are relatively low-temperature processes. 

Mechanical energy may in turn be used to produce in- 
ternal energy, as in a compressed-air system, for transmis- 
sion to point of use. Some mechanical energy, of course, 
dissipates by frictional heating. 

Electric energy, because of its flexibility, offers many 
advantages in practical applications. Many efforts are 
being made to generate electron flows directly from 
internal energy to avoid processing energy through a 
relatively complex and bulky engine cycle. This offers 
important advantages in some energy systems, especially 
some of those used by the military services. 

Thermionie generators receive energy as high-tem- 
perature heat at one of a pair of electrodes held in an 
atmosphere of ionized gas, “boiling out” free electrons 
that flow through the gas to the nearby “cold”’ electrode. 
This creates an electric potential between the electrodes, 
the hot one being positive and the cold one negative. 

Connecting the electrodes through an outside circuit 
allows an electric current to flow and carry energy. This 
direct production of electric energy has been done at 
thermal efficiencies of 8% and more in laboratories. 
Workers in this field predict thermal efficiencies of 30% 
with units of 50-mw capacity in the near future. 

Thermoelectric generators of modern design use 
specially compounded semiconductor materials to form 
two junctions of dissimilar materials. When the like ma- 
terials are connected electrically in a closed circuit and 
one junction is heated to a relatively high temperature 
and the other one cooled, by heat transfer, an electric 
current flows through the circuit. The energy generated 
varies with the heat energy transferred to the hot junction 
and the temperature difference. Thermal efficiencies of 7% 
have been reported with temperature differentials of 
about 1000 F. 

Workers predict this may soon be as high as 14% 
when improved materials become available. Arrangement 
also avoids passing heat through an engine cycle. 

This circuit can be used in reverse. When we impress 
an electric potential across circuit to produce an electric 
current, one junction heats up and the other cools—so 
it can be used for refrigerating or heating an object. 
Present materials produce cooling effects through about a 
100-F range. This is expected to be increased to 180 F in 
the near future. Here we have refrigeration without a 
reversed engine cycle. 

Magnetohydrodynamics, basic field of study of as- 
trophysicists, plays an important part in attempts to de- 
velop the thermonuclear fusion process of generating 
heat energy. Attempts are now being made to apply this 
knowledge of high-temperature plasmas (ionized gases) 
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Basic energy production and 
conversion processes 


CHANGING MASS TO HIGH-TEMPERATURE 
INTERNAL ENERGY 


1. Combusti electron mass changes to internal energy 
A. Chemical reaction causes oxidation of fuel elements 
a. Carbon 
b. Hydrogen 
c. Sulfur 
8B. Produces high-temperature gases that supply Q to cycle 


2. Nuclear fission—nuclei mass of heavy atoms changes to 

internal energy 

A. Chain reaction developing neutron projectiles sustains 
fission process, the physical reaction of fuel elements 
a. Uranium-233 
b. Uranium-235 
Uranium-238 
d. Plutonium-239 

B. Produces high temperature in fuel metals and highly 
radioactive fission products that supply Q to cycle 


3. Nuclear fusion—nuclei mass of light atoms changes to 

internal energy 

A. Confining plasma in limited volume at superhigh tem- 
peratures makes nuclei of light atoms collide and fuse 
a. Hydrogen nuclei (proton) 
b. Deuterium (proton + neutron) 
c. Tritium (proton + 2 neutrons) 

B. Produces superhigh temperatures in plasma and short- 
lived radiations; may produce electric energy in addi- 
tion to Q with superhigh thermal head 


ENERGY-CONVERSION PROCESSES 


1. Primary and secondary processes (high and low tempera- 
ture) 
A. Expanding gas and vopor produces mechanical energy 
B. Mechanical energy to electric energy 
a. Electric energy to mechanical energy 
b. Electric energy to heat 
c. Electric energy to chemical energy 
C. Mechanical energy to internal energy 
D. Thermionic—internal energy to electric energy 
E. Thermoelectric—internal energy to electric energy 
a. Reversible process to produce thermal change 
i, Heating 
ii. Cooling 
F. Magnetohydrodynamic—internal energy to electric 
energy 


2. Energy conversions at ambient temperatures 
A. Chemical battery to produce electric energy 
a. Primary cell 
b. Secondary cell 
B. Fuel cell—substitutes low-temperature chemical re- 
actions for combustion to produce electric energy 


3. Solar-radiation conversions 
A. Collection for raising internal energy of matter 
B. Photovoltaic effect to produce electric energy 
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ENERGY SOURCES 


to generate electric energy directly from the internal 
energy of such gases, see Power, Nov 1959, pp 62-65. 

Making h-t ionized gas flow through a strong magnetic 
field forces free electrons to collect on an electrode. This 
makes the opposite electrode relatively positive. Connect- 
ing electrodes through a closed circuit allows transmission 
of electric energy originating in internal energy of the hot 
ionized gas. Proposed cycles anticipate the gas to be still 
quite hot after leaving the generator. This energy would 
be the Q to supply a normal engine cycle, a minor frac- 
tion of total energy produced by the combination plant. 

Chemoelectric production depends on chemical re- 
actions to produce electric energy. Unlike combustion, the 
reactions take place at room temperature. The ordinary 
dry cell, technically called a primary cell, has been a long- 
standing method of producing low-voltage dc electric 
energy. 

Another long-standing method has been the storage 
battery, secondary cell; this unit, though, must be charged 
with electric energy first to cause certain chemical reac- 
tions. Then letting the reactions reverse reproduces elec- 
tric energy; in the strict sense this is not a primary 
energy source. 

Fuel cells using chemical reactions at room tempera- 
ture are showing promise. By letting fuel elements such as 
hydrogen or carbon with oxygen diffuse through an elec- 
trolyte, electric energy can be produced directly, reduc- 
ing the fuels to water or CO. as in combustion, but at 
room temperature. Reported efficiences have been as high 
as 60% which compares with theoretical efficiencies of 
80 to 90%. 

Solar radiations primarily consisting of heat waves 
have been an intriguing source of Q for many years. In 
areas where sunshine predominates most of the year this 
has limited possibilities. Solar energy has been and is 
being used to heat water and generate steam. Principal 
problem is the large area needed to gather big enough 
amounts of energy to be useful and to develop economical 
methods of storing the energy for use when the sun 
doesn’t shine. 

Photovoltaic cells have proven their feasibility in pro- 
ducing low-voltage dc electric energy directly from solar 
radiation. The energy can be stored in storage batteries 
for the hours without sunshine. This method is good for 
low energy demands, generally not for power. 

Combustion. Now let’s look at basic details of com- 
bustion reactions that release heat in practical energy- 
work cycles. This involves understanding the chemical 
reactions used. As a first step let’s recall the atomic and 
molecular weights of the elements and reaction products 


involved: 

Fuel or gas Hz C S Oz Nz CO CO2 H,O 

Molecular wt 2 12 32 32 28 28 “= 18 

The various solid, liquid and gas fuels we use all con- 
tain the fuel elements in varying proportion. Each ele- 
ment goes through its own precise reaction with oxygen 
from the air to release precise amounts of energy per unit 
mass of fuel element. 

In the following sets of reaction equations we give: (1) 
basic chemical reaction and heat release (2) relative mole 
volume of elements and reaction product (3) molecular 


weights of the elements and products (4) relative weights 
per lb of fuel element: 


C + Oz = COzg + 14,096 Btu per lb C (1) 
1+1>1 (2) 
12+ 32=4% (3) 
1 + 2.67 = 3.67 lb per lb C (4) 
2C + O, = 2CO + 3960 Btu per lb C (1) 
2+1—>2 (2) 
24 + 32 = 56 (3) 
1 + 1.33 = 2.33 lb per Ib C (4) 
2CO + O2 = 2CO, + 4346 Btu per lb CO (1) 
(2) 
56 + 32 = 88 (3) 
1 + 0.571 = 1.571 lb per lb CO (4) 
2H, + O, = 2H,0 + 61,031 Btu per lb Hy (1) 
2+1-2 (2) 
4+ 32 = 36 (3) 
1 + 8= 9 b per lb H, (4) 
S + O, = SO, + 3984 Btu per lb S (1) 
1+l (2) 
32 + 32 = 64 (3) 


1 +1 per lb of S (4) 


Each of the fuel elements releases widely different amounts 
of energy per pound, H, being the highest. Volume of 
the product of these reactions is one less than volume of 
elements that went into reaction. This does not hold for 
all possible combustion reactions, so interpret carefully. 

We listed carbon and sulfur as one mole volume each in 
their respective volume equations. In some combustion 
calculations this acts as a convenient mathematical fiction 
(we won’t go into this here) but actually they are both 
solids as we use them, The volume of either, relative to 
the volume of oxygen used, is so small that it’s negligible. 
So in the physical sense one volume of oxygen entering 
the reaction results in one volume of combustion product, 
for these two fuel elements only. 

In all the reaction equations for mass (3) the mass of 
the elements entering the reaction always equals the mass 
of the combustion product. Again technically the product 
mass is actually minutely less than the original elements 
because the disappearing mass converts to the energy re- 
leased, but the amount is so tiny that we can’t measure it 
and for design purposes we can forget it. So, practically, 
mass in equals mass out. 

All the equations (4) simply restate the molecular-mass 
relations in terms of one lb of fuel. For example, one lb 
of carbon burns with 2.67 lb of oxygen to form 3.67 lb 
of CO, and release 14,096 Btu. 

Air supply. Excepting special applications, we get all 
our oxygen for combustion from atmospheric air. Air is 
a mechanical mixture of oxygen ard nitr-gen with small 
amounts of rarer gas elements. Proportions by weight are 
23.1% O2 and 76.9% Nz» assuming the other elements are 
negligible. Proportions by volume are 21.0% Oz, and 
79.0% N>. These proportions are accurate enough for 
most work. This means that by weight we must take in 
76.9/23.1 = 3.32 lb No for every lb of O» needed by a 
combustion reaction. 

Next part gives more on combustion calculations. 
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DUAL FUEL 
FORCED DRAFT 
BURNER 


Makes firebox boilers super-efficient 


Burns clean in less than 10 seconds. The WhiriBlast 
flame is brilliantly clean almost instantly, and stays clean. 
Although accepted standards of oil firing allow a 15 
minute warm-up period, during which time smoke is 
tolerated, the Iron Fireman WhirlBlast burner is clean 
in seconds. Smoke and soot are unburned fuel—completely 
wasted by smoky starts. 


STACK 


Needs only an exhaust vent. Boilers with conventional 
burners require from 30 to 80 feet of stack or an induced 
draft fan. Sealed steel firebox boilers with WhirlBlast 
burners require only a small exhaust vent. 


CONSERVES BOILER HEAT 


Standby loss is almost nil. The highly efficient WhirlBlast 
burner does not need a refractory combustion chamber to 
“support combustion,” Consequently there is no brickwork 
to store heat to be wasted during “off” periods. Standby 
heat loss is reduced to an insignificant minimum. 


IRON FIREMAN’ 


AUTOMATIC FIRING EQUIPMENT 
FOR HEATING, POWER, PROCESSING 


cuTs costs 


Low fuel bills; low maintenance. Efficient combustion 
and low standby loss conserve fuel. Elimination of smoke 
and soot means no fouled boiler tubes, no carboned nozzles 
or electrodes ; no refractory maintenance expense. 


A COMPLETE PACKAGE 


No special skill to install, adjust, service or operate. 
The WhirlBlast burner (for gas, oil or dual-fuel combina- 
tion) comes from the factory fully wired and tested. Bolts 
to boiler front with firing head through fire door. No special 
combustion chamber or firing pit needed. Exceptional 
installation saving. 


IRON FIREMAN MANUFACTURING COMPANY 
W. 106th Street, Cleveland 11, Ohio 


(in Canada, 80 Ward Street, Toronto, Ontario) 


Please send me more information and specifications on the 
Fireman WhirlBlast burner. 


Name. 
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Marmy’s 
cold headers 


My phone rang early Monday morn- 
ing; there was the feminine voice of 
Jane Brinkman on the other end. 

“Steve,” she said pleasantly, “you 
owe me a martini. I just sold the 
first set of your Standard Plant Oper- 
ator’s Questions and Answers and | 
had hardly removed them from the 
package.” 

Perhaps I should explain that I’m 
writing this in the fall of ’59 and 
that these books have just come off 
the press. Jane is manager of our 
lobby bookstore here in the big green 
building in New York City. 

Visitors from all over the world 
drop in to see Jane. She makes a 
business of knowing enough about 
the books she sells to help her guests, 
and has tables, just like a library, 
where people can sit comfortably 
while appraising each book before 
purchasing. All in all, spending a 
few hours browsing around Jane’s 
store is a pleasant experience. 

“OK,” I said. “I promised you a 
martini—where will it be?” “Why, 
at the Bent Propeller Bar, where 
else?” was her reply. 

So at noon we strolled into that 


142 


“After I showed my guests around the Sprague,” bellowed Marmy, 
“we headed uptown to the Duquesne Club for some refreshments.” 


hangout for seafaring characters 
down near the waterfront. After find- 
ing a table, I walked over to Marmy 
at the crowded bar and plunked 
down the two volumes before him. 
“These books will help a guy operate 
everything from cooling towers to nu- 
clear plants,” I said to the old con- 
sultant, who was contemplating his 
bottle of Sandpaper Gin. 

“BILGEWATER on cooling towers; 
I'll tell you Btu squeezers how I 
tamed a flock of cold headers and all 
I did was let them have their own 
way,” he roared in his foghorn voice. 

That did it. The noisy place quieted 
down as suddenly as if an atom bomb 
was ticking. Marmy ballasted his 
deep tanks from the bottle of Sand- 
paper Gin, then backed up to the bar 
to face his audience. After giving 
his grey derby a starboard list, he 
bellowed away. 

“Back in 1941 I was chief engineer 
of the towboat Sprague. She was 
launched in 1902 and was a paddle- 
wheel job 318-ft long, the biggest 
towboat ever built. ‘Big Mama’ was 
famous for having pushed a 62-barge 
coal tow of almost 70,000 tons from 


Louisville to New Orleans in 1907. 
That tow covered some seven acres. 

“One noon we tied the Sprague up 
in Pittsburgh after a hard-luck trip 
from Cincinnati. I was happy to go 
ashore soon as we secured Mama's 
plant. In those days the Fort Pit 
Hotel was my hangout. 

“First person I ran into in the din- 
ing room was my old shipmate Duke 
Sloan. Duke had just taken over as 
plant engineer of a large industrial 
firm in Pittsburgh. They made bolts, 
nuts, wire products and nails. After 
a few drinks Duke told me that his 
biggest headache was keeping pro- 
duction machinery from dancing 
around the floor. 

“*Take our big cold headers,’ he 
griped. ‘Those 50 machines recipro- 
cate with such a violent kick while 
cold-forming the bolt heads that they 
keep shearing off their own holding- 
down bolts. Heli, we've tried every- 
thing. But the tighter we bolt them 
down, the quicker they seem to shear 
off. We've got over 200 machines in 
all, all dancing,’ he continued. ‘But 
those 50 cold headers are the worst. 
They have to have their anchor bolts 
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SILICONE NEWS from Dow Corning 


Banish Costly Enclosures 


Save on Outdoor Motors by 
Specifying Silicone Insulation 


Dramatic proof of size and weight savings made possible by motors with 
silicone insulation systems is demonstrated by these outdoor direct coupled 
pump drives at the Alamitos Steam Station of Southern California Edison 
Company. Here, self-protecting silicone rubber insulation means substan- 
tial dollar savings in enclosure cost for the smaller, open frame motor. 


Both motors have 400-hp ratings. The difference in weight between the 
two motors is well over 1,000 pounds. Why is one motor so much larger 
than the other? Because the smaller Allis-Chalmers motor has a self- 
protected Silco-Flex insulation system’ incorporating Silastic®, the Dow 
Corning silicone rubber. The other motor is insulated with conventional 
materials requiring the protection of a more elaborate enclosure. 


Despite its much smaller size, the silicone insulated motor also has a 15% 
service factor not found in the larger unit. This extra cushion against 
overloads assures greater reliability and longer life for the smaller unit. 


Silicone rubber insulated motors for pump drives, fan drives, or other 
applications can withstand torrential rains, corrosive fumes, fly ash, dust, 
salt air, snow, sleet, cold, heat . . . even flooding! That’s why it’s wise 
to specify motors with insulation systems made from Dow Corning Sili- 
cones for greater reliability and maximum savings. 


For more information, write Dept. 6901. 


HOW ENCLOSURES AFFECT MOTOR COSTS 
Ty SILICONE INSULATED 
“ORIP- PROOF" 
=J OUTDOOR MOTORS 


SY CLASS A INSULATED 
“WEATHER PROTECTED” 
3 OUTDOOR MOTORS 


RELATIVE COST & 
RELATIVE COSTS 


tity 


| 


Savings of 30% and better result from 
specifying motors with insulation systems 
made from Silastic. Silicone rubber pro- 
duces a homogeneous, resilient insulation 
system unaffected by heat, cold, moisture, 
abrasives, many chemicals and corrosive 
atmospheres. No need to buy expensive 
enclosures. Insulation systems made of 
Silastic are self-protecting, permit open 
enclosures outdoors where weather-pro- 
tected frames would otherwise be required. 
There’s no need for a premium priced 
enclosure to protect the insulation. 


What’s more, Silastic’s extra thermal capa- 
city provides motors, transformers, and 
other equipment with additional service 
factor for absorbing overloads. These 
motors — with a generous service factor 
built-in -- add immeasurably to reliable 
service . . . operate more economically. 


SPECIFY Dow Corning Silicones 
and SAV&! 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEWYORK WASHINGTON, D. Cc. 
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if yours isa Marmaduke 


renewed every three to six months.’ 
“*That’s not hard to understand,’ 
Get any bent-tubes on I answered, ‘With the constant ma- 


need ... right now . a chine-gun action the base becomes 


Begins on page 142 


f a punch press acting at right angles 
ordering — A against the bolts.’ Then I had a brain- 


You save time, money and storm, 
ping him on ack, ‘What's it 
win eee eames worth to your firm to have me fasten 
range of sizes for any re down the 200 machines so they stay 
make of boiler, no matter al down?’ 
how obsolete. “Duke looked at me for a full min- 
ute. Then he asked, ‘Are you kidding, 
Marmy?’ 
You're sare of perfect it, faster seve, “‘Do I ever?’ I shot back. 
lower cost, when you call on B. 1. A. ) “ ‘No, I guess you don’t, not when 
you talk machinery,’ he admitted. 
‘But I think you're swimming up- 
y stream this time. I say that because 
: the works super has one of those 
BOl i U highbrow technical-genius friends of 
his on the problem. I understand 


that guy’s in the Einstein class when 


5 COMPANY OF AMERICA ' it comes to pure theory. And you 

McKEES ROCKS, PA. (Pittsburgh District) Federal 1-7750 ge ote ne 
For more facts circle 288 on Reader Service card, p 101 “‘He wants us to replace those 
l-in. anchor bolts with inch-and-a- 
half, especially on the 50 cold head- 
ers. Hell, that means we gotta slide 
each machine off its base, remove the 
old bolts from the concrete founda- 
tion, put in new bolts, then lower the 
machine over them again, level it 
and bolt it down. That genius is at 
the plant right now, making further 
studies on the foundations.’ 

“*That’s OK with me, Duke,’ I 
answered. ‘You tell the front office 
that I can do the job and guarantee 
those machines won't have to be 
touched for five years. 

“Five years?’ echoed Duke, doing 
a double-take. 

“‘That’s right,’ I said. ‘I'll drop | 
into your place tomorrow about ten, 
if you care to set it up with the top 
brass.’ 

“Soon as Duke left I put in a long- 
distance call to my good friend ' 
Parker Wheeler in New York City. 
Parker made his living by trouble- 
shooting vibration problems all over 
the country. I just wanted to double 
check before locking horns with 
Duke’s expert. 


40 you have such 


QUIET And to top it off, these “288” Viking Pumps with com- 
pletely enclosed helical gear reducers are the last word 


OP ERATION 17 to 164 G.P.M. SIZES 


For More Information, Send Today for Catalo, cw, page 27-28 
VIKING PUMP COMPANY 


Falls, lowe, U.S.A. In Conede, It's “ROTO-KING” Pumps “ ‘Hell, no,’ barked Parker into the 


See Our Catalog in Sweet’s Industrial Construction and Plant eae File Phone, ‘Tell ’em those machines 
won't have to be touched for ten 
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LOOKING FOR PEAK EFFICIENCY 
OVER BROAD RANGE FOR YOUR DRAFT FANS? 


Here’s Why “Buffalo” “BLH” is Best Answer: 
The “Buffalo” Family of “BLH” Fans is designed for 


highest mechanical efficiency over an extremely broad 
operating range. Peak efficiencies are up to 86%. Rugged 
“Buffalo” construction insures economical, dependable 
operation throughout a long, trouble-free life. 


“Buffalo” Type “BLH” features include: streamlined 
housing designed to deliver ultra-smooth air flow, peak 
static conversion and pressure distribution at outlet — 
turbulence minimized by smooth inlet bell, directional 
inlet vanes, backward-curved blades, matching rotor 
flange and inlet bell and gradually divergent outlet. These 


features all add up to the quiet, powerful, smooth per- 
formance characteristic of the “BLH”. 


Reliable, maintenance-free operation is the result of 
extra-heavy construction throughout. This includes sturdy 
steel plate construction ruggedly welded for extra strength 
— oversized shafts and bearings. Rotors are statically and 
dynamically machine balanced at factory. 


If your mechanical draft conditions require a dependable 
fan that provides high efficiency over a broad operating 
range, ask your “Buffalo” engineering representative for 
complete facts about the “Buffalo” family of mechanical 
draft fans. Or you can write us direct for Bulletin FD-905. 


BUFFALO FORGE COMPANY 


Buffaio, N. Y. 
Buffalo Pumps Division ¢ Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ontario 
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aa VENTILATING + AIR CLEANING + AIR TEMPERING + INDUCED DRAFT + EXHAUSTING + FORCED DRAFT - 
COOLING + HEATING + PRESSURE BLOWING 
: 


More clean wafer at a lower cost with 


SP KINNEY AUTOMATIC 
SELF-CLEANING 


¢ Over 1000 installations 


¢ 2” wo 48” pipeline sizes 
@ Installation on pressure or 
suction side of pump 
Write today for Bulletin 500-1P 


KINNEY ENGINEERS, Inc. 


CARNEGIE PENNSYLVANIA 
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a PERSONAL Subscription 
to POWER means — 


...you can have your 
ownreferencelibrary. 


...you can tear out 
pages to be saved. 


... you get an annual in- 
dex for the asking. 

. +. you can read at your 
leisure. 

... copies can be deliv- 
ered to your home. 
... you'll get more value 
out of every issue. 


HAVE YOUR OWN COPY 


USE THE FREE ORDER CARD 
IN THIS ISSUE 


Marmaduke 


Begins on page 142 


years after you do the job. But it’s 
still good business to renew the 
mountings every five years.’ That’s 
all I wanted to hear. 

“When I showed up at the plant 
next day, it looked like Duke had 
everyone there but Sitting Bull. 
There must have been a dozen big 
shots waiting to give me the third 
degree, including the technical brain. 

you're the genius who’s gon- 
na anchor the cold headers so they 
stay down for five years,’ said Frank- 
lin Davis, the president. ‘And to 
think we’ve had to renew their bolts 
every few months.’ The boys laughed 
good-naturedly. 

“Before I could answer, he con- 
tinued, ‘Dr Rajeshwar here has been 
making highly technical studies of 
our vibration problems. He’s even 
taken ground borings under the foun- 
dations. Then he analyzed the con- 
crete for compression and tension 
characteristics. He’s had our labora- 
tory analyze the steel in the holding- 
down bolts for point of crystalliza- 
tion and for horizontal impact thrust. 
Result is these graphs and calcula- 
tions,’ he added, pointing to a bale 
of papers on his desk. ‘And right 
now he’s working on the theory of 


steady-state response of lumped par- 
ameter 


systems. 

“‘Mr Davis,’ I shot back, when I 
finally had a chance to stick in my 
oar, ‘I don’t know a damn thing about 
lumped parameters and points of 
crystallization, and I care less. But 
I'll not only guarantee that by my 
method those machines’ll stay an- 
chored for five years—I won't even 
use bolts.’ 

“For a few seconds the qui 
was so loud you couldn’t hear your- 
self think. Then everyone eyed Dr 
Rajeshwar, who was looking right 
through me as if trying to read m 
mind. 

“*You won't bolt them down?’ he 
finally echoed, almost in a whisper. 

“*That’s right,’ I shot back. “I'll ce- 
ment 1/-in.-thick flexible felt mounts 
under them. And before any of you 
boys think I’ve stripped my gears, 
I'll tell you why. The tighter you try 
to fasten down those reciprocating 
cold headers, the they’re 


going to work-harden their holding- 
down bolts. And once the bolts are 


are still in successful op- 
eration. The current pro- 
jects listed below range 
from small equipment for 
process applications, sell- 
ing for under $10,000, to 
Automatic IonXchanger ‘arge and elaborate in- 


shipped fully assembled, stallations priced in the 


ready for hook-up. hundreds of thousands. 


AUTOMATIC IONX CHANGERS 


ARE NOW IN PROCESS 
FOR THESE BUYERS 


%& MUNICIPAL POWER PLANT IN TEXAS 
% CHEMICAL PLANT, UPSTATE NEW YORK 
%& MIDWESTERN POWER COMPANY 

% NUCLEAR POWER PLANT IN EAST 


% ANOTHER TEXAS MUNICIPAL 
POWER PLANT 


%& NUCLEAR POWER PLANT IN MIDWEST 
EASTERN POWER COMPANY 

%& MUNICIPAL POWER PLANT, OHIO 

%& CANADIAN NUCLEAR POWER REACTOR 
% CHEMICAL PLANT IN CALIFORNIA 

% TWO MORE MIDWEST POWER PLANTS 
% SOUTHWESTERN POWER COMPANY 

EASTERN ELECTRONICS PLANT 


% METAL PROCESSING PLANT, 
CALIFORNIA 


% ONE MORE TEXAS POWER COMPANY 
EASTERN RUBBER PROCESSOR 


tn addition to these water treatment installations, orders 
in process include large Automatic lonXchangers 
for special chemical processing applications 


ILLINOIS WATER TREATMENT CO. 
840 CEDAR ST, ROCKFORD, ILLINOIS 


NEW YORK OFFICE: 141 E. 44th St, New York 17, NY 
CANADIAN DIST : Pumps & Softeners, Ltd., London, Ont 
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"ON ORDER" 
+» for efficient removal and dis- A 
posal of suspended particles from 
raw or process water and other 
| ion 
CONTROL PANEL OF LARGE AUTOMATIC IONXCHANGER 
We have been designing fie 
and building Automatic ae 
Ion Xchangers since 1943. 
‘ ve 
Some of the earliest unita 
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‘a new 100,000 Ib. 
‘per hour capacity 
shop-assembled 

natural 
\ circulation ff 
boiler 


Wickes Type A units are of simple design, ruggedly 
constructed and adaptable to a variety of operating 
conditions and may be fired with oil, gas or combina- 
tion of both. 


All units are shipped completely shop-assembled in- 
cluding superheater, fuel burning equipment, safety 
and combustion controls, forced draft fan and drive, 
soot blowers and feedwater regulator. 


For more detailed information on Wickes Type-A steam boilers, write 
for our catalog 56-1. Bulletin 55-1 covers the complete line of Wickes 
Products and Facilities. 


WICKES BOILER CO., SAGINAW 10, MICHIGAN 


DIVISION OF THE WICKES CORPORATION 

RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Boston * Chicago * Cleveland « Dallas * Denver * Detro? 
* Houston ¢ Indionapolis * Los Angeles * Memphis * Milwaukee * New York City * New Orleans « 

* Saginaw San Francisco * Springfield, Ill. Tulsa. 
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guaranteed drop-tight at 150* 


Henry Pratt Company, 319 W. Van Buren St., Chicago 7, Ill. © pridcipal cites 
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NEW! Monoflange valve 


The Henry Pratt Monoflange MK IZ is a top quality butterfly 
valve that fits between the pipe flanges of a fluid or gas line. 
it saves weight, space and labor because it eliminates a 
pair of flanges and requires only one bolting operation. 
It eliminates gaskets because the faces as well as the 
inside of the valve body are covered with rubber permanently 
bonded to the metal. 

Low torque makes the Monoflange easy to operate, 
especially with Henry Pratt's new SIDEWINDER manual 
operator. Any type of power operator can be used if desired. 
Structural features include streamlined disc, one piece shaft, 
chevron packing and Nylon bearings. Various materials 
available for corrosive liquids. 


Standardized and mass produced, this new valve offers fa- 
mous Henry Pratt quality at a new low price... you can't find 
a similar valve that offers so much in quality or performance. 


Complete information available. Water and gas flow data, 
valve sizing, operator selection in 26 page brochure. An ideal 
tool for the engineer working with and specifying valves. 
Write for Bulletin 10K. 


Creative Engineering for Fluid Systems 
Monoflange 


RUBBER SEAT BUTTERFLY VALVE 


Marmaduke 


Begins on page 142 


crystallized they snap like glass. It’s 
just common sense. So your solution 
is to let them have enough freedom 
to roll with the punch—let them float 
on felt mounts. Of course the mounts 
have to be made to the right density 
for these machines. Then just cement 
the mounts to the floor and you'll 
have enough motion to absorb the 
vibration.’ 

“*But according to my calcula- 
tions,’ commented the good doctor, 
cautiously, ‘those machines will go 
right through the wall if your cement 
lets go.’ 

“*T saw a test a few years ago,’ I 
answered, ‘where the concrete came 
up with the felt when they tried to 
remove it without the proper solvent.’ 

“Then everyone came to life, shoot- 
ing dozens of questions at me, But 
they were finaily satisfied. Davis said 
he'd give me $500 if ray felt-mount 
idea worked as I thought it would. 

“When the Sprague tied up in Pitts- 
burgh from Memphis a few months 
later, I called Duke. He told me the 
machine they anchored with cemented 
felt mounts was doing so well they 
were planning doing all 200 of them. 

“My next trip to the steel city was 
a week before Christmas. Evidently 
Duke had read about our arriving in 
town in the local papers. He and 
some top brass from his firm were 
on hand when we tied up. After | 
showed them around the Sprague, 
they asked me to have lunch with 
them at the exclusive Duquesne Club 
uptown, 

“Soon as the cocktails arrived, 
Davis offered a toast. ‘Here's to 
Mr Surfaceblow and his little felt 
mounts,’ he said, lifting up his glass. 
‘And here’s something to make your 
Christmas a real merry one,’ he con- 
tinued, handing me an envelope. 
Tearing the envelope open, I pulled 
out a check for $1000. 

“*Those machines are working so 
well now that we feel they'll save us 
thousands of dollars in routine main- 
tenance, not to mention the anchor- 
bolt headaches,’ explained Davis. 
‘And you earned every last cent of 
that check. As you promised, the so- 
lution was simple as letting the ma- 
chines roll with each punch.’ ” 

—~Sreve ELonka 
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Ljungstrom rotor half is hoisted into place at Public Service Co. of Indiana's 600,000 KW 
generating station at New Albany, Indiana. When complete, baskets filling the chambers 
inside the rotors will provide approximately 1,500,000 sq ft of heat-exchange surface, 
This is one of the eight Ljungstroms being installed to serve four boilers, each evaporating 
1,000,000 Ibs of steam per hr. The New Albany station is scheduled for completion in 1961. 


BEHIND 


One of the major reasons why Pub- 
lic Service Co. of Indiana, Inc., 
chose Ljungstrom for its new gen- 
erating station at New Albany is 
Lifetime Air Preheater Service. 
Lifetime Air Preheater Service 
means that Ljungstrom engineers 
make regular calls throughout the 
life of each unit. They check to 
make sure your Ljungstroms are 
working at top efficiency, and 
that they'll continue to work that 
way. This service policy covers all 
Ljungstroms—right from the very 
first installation made in 1923. 


NEW ALBANY'S LJUNGSTROMS® 
—LIFETIME AIR PREHEATER SERVICE 


But that’s not all. Air Preheater 
provides first-rate emergency serv- 
ice, too. For instance,a Ljungstrom 
customer in the southwestern U.S. 
recently called on a Wednesday 
night for replacement parts. Air 
Transport looked like the fastest 
way, but schedules indicated a min- 
imum three-day delivery time. So 
Air Preheater loaded the parts on 
a pickup truck, and their men drove 
them more than 1,000 miles to their 
destination...34 hours straight driv- 
ing. The parts were installed and 
in service by Friday morning. 
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Fast response to emergencies and 
regular inspection of Ljungstrom 
installations are two of the many 
advantages Air Preheater pro- 
vides. Another is expert knowledge 
of boiler and preheater problems 
gained from over 35 years’ expe- 
rience. Perhaps these reasons ex- 
plain why 9 out of 10 preheaters 
sold today are Ljungstroms. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y, 
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KE 
Bt, 


Another largest 


Largest single-shaft steam turbines are being built 
by English Electric Company for the Drakelow C 
Power Station near Burton-on-Trent, England. The 
two 350-mw units turn at 3000 rpm and have three 
cylinders driving a direct-cooled alternator. Steam 
conditions are 2400 psig, 1050/1050 F; turbine 
exhausts at 1.3-in..Hg abs. Generator has a water- 
cooled stator winding and cools the rotor with 


45-psig hydrogen. 


Latest claim from U.S.S.R. states that Ogra 
thermonuclear installation has achieved new 
high in temperature of a plasma in a 20-meter 
main duct. They report 6 million C (10.8- 
million F); believe they are just one step 
from controlled nuclear fusion. 


Updating teachers 


About 18,000 high-school and college teachers in 
science, mathematics and engineering will get finan- 
cial aid to attend 379 Summer Institutes in 1960. 
The National Science Foundation, Washington, 
D.C., will make over $21 million available to 265 
educational institutions to carry on program. This 
fund pays tuition and fees for the teachers, pays 
stipends up to $75 weekly during attendance and 
gives allowances for travel and dependents. In- 
stitutes vary from 4 to 12 weeks. 


New tidal-power scheme 


First tidal-power system of the U.S.S.R. will 
be built on Mesen Bay of the White Sea. Plan 
includes a dam 62 miles long made from pre- 
east concrete sections 3.8-in. thick. Dam will 
hold 2000 submerged turbine-generators that 
can run in either direction as tide flow 
changes twice daily. 


At the ASME Annual Meeting in Atlantic City, A R 
Matthews, President of Consolidation Coal Co, re- 
ported that U.S. electric utilities are expected to 
burn 400- to 475-million tons of coal annually in 
1975 (this compares to about 170-million tons for 
1959). Total coal market for all uses today is some 
400 million tons while the producing capacity is 
about 500 million tons. In 1948, prior to dieseliza- 
tion of US. railroads, the capacity was about 650 
million tons. Unit output of the mines, about 12 
tons per man day, is 90% more than ten years ago. 
This helps to offset the miners’ basic wage rate 
which has risen from $13.05 to $24.25 since 1948, 
and welfare-fund payments which rose from 10c to 
40c per ton. In 1948 average mine price was $4.99 


per ton, in 1958 this dropped to $4.86 per ton and 
is less today. Coal transportation costs may fall 
somewhat and then will probably remain steady for 
many years into the future. 


New major hydro plant 


Glen Canyon Dam on the Colorado River in Ari- 
zona will stand 13 miles downstream from the 
Utah-Arizona line. This key unit of the Colorado 
River Storage Project will rise 700 ft above bed- 
rock. Eight steel penstocks, 15-ft dia, will lead the 
water to as many 150-rpm 155,500-hp Francis tur- 
bines. The 900-mw plant will rank third among 
the Bureau of Reclamation plants, behind Grand 
Coulee’s 1974 mw and Hoover's 1354 mw. Of seven 
bids received for building the eight turbines, the 
four low bidders were: English Electric Export and 
Trading Co, Ltd, $6,214,000; Baldwin-Lima-Ham- 
ilton Corp, $6,392,000; the Nichimen Company, $6,- 
585,000; Allis-Chalmers Mfg Co, $6,795,000. 


Curtiss-Wright Corp claims to have developed 
a radically new internal-combustion engine 
jointly with NSU Werke of West Germany. 
No details have been released that give any 
clear idea of its mode of operation. Working 
on a “trochoid” principle, it has only two 
moving parts: a rotor and a crankshaft. Gas- 
oline-air mixture enters the engine through 
a wall port. The turning rotor compresses 
mixture and fires it with a single spark plug. 
Engine runs at a fuel consumption of 0.45 
Ib per hphr and lower, has low noise level. 


Ten power companies have joined Avco Corpora- 
tion in a research project to explore the possibility 
of using the magnetohydrodynamic cycle for power 
generation, see Power, November 1959, pp 62-65. 
The utilities include: Appalachian Power Co, Cen- 
tral Illinois Light Co, The Dayton Power and 
Light Co, Illinois Power Co, Indiana & Michigan 
Electric Co, Indianapolis Power and Light Co, Kan- 
sas City Power & Light Co, Louisville Gas and 
Electric Co, Ohio Power Co and Union Electric Co. 
American Electric Power Service Corporation will 
act as agent for the ten utilities in carrying out 
the joint research project with Avco-Everett Re- 
search Laboratory in Everett, Mass. 


Preparing for nuclear war 


Experimental site for the first ultramodern 
underground nuclear-bombproof city in the 
U.S. will be 35 miles from Albany, N. Y. 
Prof F W Edmondson of Cornell University 
assisted by a group of 25 chose communities 
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this month’s power-field happenings 


B G A SKROTZKI, Associate Editor 


of Middleburg, Schoharie and Cobleskill be- 
cause limestone formation there will make 
excavation easy. Tentative plans include a 
manufacturing plant with 1500 workers. A 
nuclear reactor will supply power for the 
underground chambers to house population 
of the area, machinery, food and supplies. 


U.S.A leads U.S.S.R. 


In a report by E Vennard, Vice President and 
Managing Director of Edison Electric Institute, the 
1958 capacity of U.S.S.R. was set at 53.1-million 
kw compared to 160.2 million for the U.S.A. Rus- 
sian goal for 1965 is 108-million kw and the U.S.A. 
goal for the same year is 245-million kw. Russia 
does not plan any large-scale development of atomic 
plants until they compete economically with fossil- 
fuel-fired plants. About 80% of totai kwhr is con- 
sumed industrially compared with about 50% in 
the U.S.A. Our homes use an average of over 3400 
kwhr yearly while the average Russian home uses 
only 400 kwhr. U.S.S.R. now produces over 1000 
kwhr per capita compared to over 4200 kwhr per 
capita for U.S.A. These are valid indexes of how 
the two countries compare economically. 


In a talk before the American Society of 
Civil Engineers, G T Ingalls of Ebasco Inter- 
national Corp cited problems an engineer 
meets in designing and building plants for 
Latin American countries—these are not 
necessarily true of all countries: (1) long 
delays in getting import permits (2) delays 
in shipping because suppliers are not ready 
to handle export material (3) lack of skilled 
labor (4) language barriers with labor (5) 
getting spare parts to maintain construction 
equipment (6) limited use of local materials 
(7) inability to obtain complete weather data. 


Bargain-basement sheepskins 


Engineering and Scientific Newsletter No. 122 car- 
ries this item: “Report from the American Council 
on Education—American Degree Mills—concerns 
the operation and means of controlling institutions 
selling diplomas without academic requirements. 
The Council states that the diploma mills, as many 
as 200 in 37 states, calling themselves ‘colleges or 
universities’ and offering ‘quick-way’ degrees, usual- 
ly mail-order, are taking about $75 million an- 
nually and heavily damaging U.S. prestige abroad. 
Although many national professional organizations 
were interested in this problem, the Council found 
limited knowledge and actual misinformation among 
the 21 organizations canvassed.” 
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Spain has joined the network that exchanges elec- 
tric energy between Austria, Belgium, France, Ger- 
many, Italy, Luxembourg, Netherlands and Switz- 
erland. Spain will get power from Portugal and 
France in plant-breakdown emergencies. It can 
also contract for seasonal supplies lasting up to six 
months during bad hydro years. Distant countries 
such as Belgium and Germany can supply Spain 
by compensating France for power fed to the Span- 
ish network. During good hydro years Spain can 
export surplus power—over two-thirds of Spanish 
generating capacity is hydro. The 1958 network 
consumption was 260,000 mwhr of which about 
7500 mwhr was interchanged between countries. 
Austria is the only long-run net exporter among 
the countries. It exports an average of 12% of its 
total production, mostly to Germany. 


Hyperjet passes tests 


The Marquardt Corporation completed a series of 
tests on its hyperjet engine at simulated 

and altitudes higher than ever before achieved 
with an air-breathing power plant. The engine in- 
tegrates best features of the ramjet and rocket 
systems in a single propulsion unit. Engine ran 
at flight speeds over five times sonic speed at sim- 
ulated altitudes above 100,000 ft. Engine runs as a 
rocket during launching, low-speed boosting, space 
flying and re-entry phases, using a stored oxidizer 
for combustion. It runs as a ramjet during high- 
speed boosting and hypersonic cruising phases, tak- 
ing air from the atmosphere. 


The Tacoma Public Utility Board decided to 
exclude foreign manufacturers from bidding 
on generators, transformers, switchgear and 
other heavy equipment needed for the May- 
field Dam powerhouse. The Board accepted 
the recommendation of Tacoma City Light 
by a margin of only three to two; two com- 
missioners asserting that foreign equipment 
could save as much as $5 million. Allis-Chal- 
mers already has the contract to supply tur- 
bines for the 160-mw project. Decision to 
limit bidding to U.S. and Canadian firms was 
that only they had adequate repair facilities. 


Hams Hall Power Station in Birmingham, England 
claims a world record for overhauling a 60-mw 
boiler-turbine unit by doing it in five days—nine 
days better than previous record. Advance sched- 
ule eliminated stoppages and waiting time. Unlim- 
ited labor was available and work continued day 
and night in 12-hr shifts. Despite heavy labor costs, 
estimates show a saving of about $28,000, mostly 
from avoiding old standby-capacity operation. 
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Water, Steam & Fuel Treatment 
IZ 


The Chemical Treatment of Boiler Feed Water. 
This technical bulletin contains a clear explanation 
of the causes of boiler water problems and West- 
ern’s methods of solving them. Special emphasis on 
scale prevention, corrosion control, sludge disper- 
sion, and suppression of foaming and carry-over. 


Steam Plus CORAVOL Equals Protection From Sy 
Corrosion. This technical bulletin tells how CORA- fia 
VOL, the original amine process, gives complete 
protection from corrosion to your entire steam- 
condensate circuit. Clearly explains the theory of 
corrosion and the application of volatile amines to 
steam systems. Cites typical case histories of the 
use of CORAVOL in various plants and industries. 


The Chemical Treatment of Industrial Cooling 
Water discusses common cooling water problems— 
scale, corrosion, algae, slime. Also presents West- 
ern’s proven methods for controlling and preventing 
2 pea these conditions in cooling towers, evaporative 
condensers, process heat exchangers, engine and 


goes gpa compressor jackets, chilled water systems, etc. 


Better Fuel Performance and Economy discusses 
the causes and effects of sludge in fuel oil supplies 
and soot deposits in combustion areas. Shows how 
these troubles can be eliminated economically, 
dependabiy, and permanently with time-tested 
special Western formulas. 


Also, Technical Bulletins on the chemical treatment 
of potable and plant water supply —refrigerating 
brine—sweet water systems. Also, the use of Dry Acid Scale Removers. 

WESTERN Whatever your water, steam or fuel treatment problem may 


be, you, can rely on special Western formulas and individual 
technical service to solve it dependably and economically, 


WESTERN CHEMICAL COMPANY 


713 Washington Street, Kansas City 5, Mo. 
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380-mva generator 
transformer installed 


Fisk Station of the Commonwealth 
Edison Company near Chicago, Ill. 
received a 380-mva generator trans- 
former to step up generator voltage 
from 18 to 69 kv. Cooled with forced 
oil-to-air heat exchangers, the unit 
has an installed weight of 554,000 lb. 
It was shipped upright in one piece 
minus bushings, coolers and oil by 
Westinghouse Electric Corporation. 

The generator transformer is actu- 
ally larger than its nominal rating 
of 380 mva. It has two separate high- 
voltage windings each rated at 210 
mva giving it an equivalent capacity 
of 400 mva. 


Dallas exposition 
scheduled for February 


The 2nd Southwest Heating & Air 
Conditioning Exposition, to be held 
in Dallas Memorial Auditorium on 
February 1 to 4, will feature equip- 
ment with the ability to balance out 
effects of unpleasant weather in any 
climate by simple adaptations of 
basic design. New adaptations of 
evaporative cooling, heat pump and 
many supplementary heating units 
will be significant features. 

The Exposition, under the auspices 
of the American Society of Heating, 
Refrigerating and Air Conditioning 
Engineers and in conjunction with 
their meeting, has drawn exhibitors 
representing the full scope of the 
heating and air-conditioning indus- 
try. Attending will be visitors from 
the 50 states and foreign countries. 


Equipment to be exhibited includes 
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On the line in October 1954, this 40,000-Ib B& W boiler, fired by AE Vibra-Grate Stoker, has never 
had an unscheduled shutdown. Cost of repairs to previous stokers ran close to $1000 per year. 


Five-year repair bill for 
Vibra-Grate $188! 


The AE Vibra-Grate Stoker installed at $. C. Johnson & Son, 
Inc. (makers of Johnson's Wax Products), Racine, Wis- 
consin, continues to prove every performance promise ever 
made for Vibra-Grate Stokers. 

Read these highlights from the company's five-year main- 
tenance report, just released: 

No unscheduled shutdowns. Savings of 919 tons of coal 
per year. No fly ash collector needed. No trouble with 
clinkering or coking coals. Peak efficiency at plant loads 
from 4000 lb per hour to 45,000 per hour. Load swings of 
15,000 to 20,000 Ib with only 3 to 4 Ib variation in pressure. 

Finally, total repair costs only $188, while burning 34,962 


(vs previous stoker costs of $1000 a year) 


tons of coal . . . just slightly over % cent per ton of coal! 

The AE Vibra-Grate Stoker is the only stoker which 
combines the long life and low maintenance of water-cooled 
grates with the high efficiency of vibrating grate feed and 
controlled zone undergrate air. No other stoker cuts main- 
tenance costs so drastically, gives such highs in efficiency. 
Get the complete design and operating story. Write today 
to Dept. S-100 for our Vibra-Grate Stoker Catalog S-546-A. 


AMERICAN ENGINEERING COMPANY 
Wheatsheaf Lane & Sepviva St.+ Philadelphia 37, Pa. 


Canadian Subsidiaries: Affiliated Engineering Corporation, Ltd., Montreal, P. Q. * Bawdin Industries Ltd., Toronto, Ont. 
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Patented development pl 


Without removing the valve body from 4 
line, you replace the nickel-alloy seat —_* 
Fairbanks new patented Renewable Seat Ring 
Gate Valves. In 7 to 10 minutes, from the time 
the line is shut down until it is put back into 
operation, you have given a new service life, 
a ~~ life of dependable tight closure to your 
valve 

Just 7 to 10 minutes of your maintenance 
man’s time — only 7 to 10 minutes of “down- 
time” on your steam, water or process piping 
lines — and you have the equivalent of a new 
valve in the line. Think of the savings: where 
once at least one hour tes the most ideal 
conditions, was required to replace a gate valve 
in the line, the job is now accomplished in from 
7 to 10 minutes. 

Field tested for over two years, under all 
conditions from steam to corrosive liquids, the 
revolutionary new Fairbanks Renewable Seat 
Ring Bronze Gate Valve has proven completely 
satisfactory — absolutely dependable. 

Made with either rising stem or a 
stem construction in %”",%",1",1%",1%" and 2 
sizes, the Fairbanks Renewable’ Seat Ring 
Bronze Gate Valves are recommended for severe 
service conditions on 200 Ib. steam pressure at 
550 degrees F., 400 Ib. water, oil or gas pressure 
~—— non-shock — lines requiring full flow and 
subject to frequent operation. Nickel alloy seat 
rings and wedge make the valves particularly 
tough and corrosion resistant. 


YOURS ON REQUEST: Illustrated, descriptive fold- 
er gives complete information on Fairbanks 
Renewable Seat Ring Gate Valve with details 
and — Yours without charge. Write 


cnr 
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Service Life New Gate Valve 


t of seat ring while valve remains installed. 


Union Bonnet removed 


Trew | 
ordinary 


, Finger hooks inside nickel 
alloy seat ring. Seat ring 
lifts out of valve body. 


New seat ring is inserted. 
© 


Reports from the field 


Begins on page 152 


remote and self-contained air-condi- 
tioning units, a new line of compact 
forced-air furnaces, a packaged 50-ton 
air conditioner with built-in evapora- 
tive condenser, latent-storage refrig- 
eration system, silencer for air- 
handling systems and a completely 
noiseless air-conditioning system. 


Calendar of Events 


Jan 11-13—Sixth National Sym- 
posium on Reliability and Qual- 
ity Control. Statler-Hilton Hotel, 
Washington, D.C. Details: R C 
Mayer, 51 E 42nd St, New York 17, 
N. Y. 


Jan 25-28 — Plant Maintenance 
and Engineering Show. Conven- 
tion Hall, Philadelphia, Pa. Details 
from Clapp & Poliak, Inc, 341 Mad- 
ison Ave, New York 17, N. Y. 


Jan 31-Feb 5—American Insti- 
tute of Electrical Engineers, Win- 
ter General Meeting. Statler-Hilton 
Hotel and Sheraton-Atlantic Hotel, 
New York, N. Y. Details from R C 
Mayer, 51 E 42nd St, New York 17, 
N. Y. 


Feb 1-4—Instrument Society of 
America, Instrument - Automation 
Conferences and Exhibits. Rice Hotel, 
Sam Houston Coliseum, Houston, 
Texas. Details: ISA, 313 Sixth Ave, 
Pittsburgh 22, Pennsylvania. 


March 6-9—5th National Elec- 
trical Industries Show, New York 
Coliseum, New York, N. Y. Details 
from Dorothy Ross, 250 W 52nd St, 
New York 19, N. Y. 


March 6-9—American Society of 
Mechanical Engineers, Gas Tur- 
bine Power and Hydraulic Confer- 
ence. Rice Hotel, Houston, Texas. De- 
tails from L S Dennegsr, ASME, 29 
W 39th St, New York 18, N. Y 


March 14-18—National Associa- 
tion of Corrosion Engineers, An- 
nual Conference and 1960 Corrosion 
Show. Dallas, Texas. Details: R W 
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TRIPLE LANE 
TUBE LAYOUT... 


what it is and how it 
IMPROVES CONDENSER 
OPERATING EFFICIENCY 


An informative advertisement from 
one of the nation’s most experienced 
condenser manufacturers 


Steam condenser efficiency depends on water 
temperature and condition, proper mainte- 
nance procedures and many ot factors. 
One of the most important is the design of 
the condenser itself—and this is 
function of tube sheet design. 

Triple Lane Tube Layout, a develop- 
ment of C.H. Wheeler Manufacturing Com- 
pany of Philadelphia, is making significant 
contributions to condenser operating effi- 
ciencies in public utilities and industrial 
plants throughout the country. Figure | 
shows a C.H. Wheeler Dual Bank Surface 
Condenser with Triple Lane Tube Layout. 

This tube sheet design permits steam to 
travel through three separate pathways. As 
a consequence steam penetrates to all con- 
densing surfaces and utilizes to the fullest 
extent the condensing capabilities of the 
steam condenser. 


Figure 1: Typical C.H. Wheeler Condenser with 
Lane Tube Layout. 


Central location of the air cooler sec- 
tion, another C.H. Wheeler design feature, 
also improves steam travel. It reduces the 
depth of steam penetration and therefore 
reduces resistance to steam passage, achiev- 
ing a new low in condenser pressure loss. 


How Reverse Flow Improves Condenser 
Efficiency, Reduces Maintenance 


Proper maintenance—keeping tubes and 
tube sheets free from foreign matter, al 
and scale—helps keep condensers operating 
at peak efficiency. In some cases grass 
twigs build up to a point where they would 
ordinarily have to be shoveled out! It is in 
such cases that C.H. Wheeler Reverse Flow 
solves time-consuming, mainte- 
nance Here it works: 
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PRESSURE AT CONDENSER LET 


ure 2: Typical condenser performance curves show how inlet cooling water temperature 
lute 


essure at condenser inlet at varyin 
Condenser Handbook 
.H. Wheeler on your company letterh 


mentary copy of the 38- 
write to 


ive 3: Diagram of C.H. Wheeler Reverse 
Flow which cleans tubes and sheets during full 
load operation. 


Normal operation is shown on the left in the 
diagram in Figure 3. Water enters through 
inlet A with inside port open, flows through 
tube bank C to the rear of the condenser. It 
returns through tube bank D to the front 
of the condenser and discharges at E. 

The right side of the diagram in Figure 
3 shows Reverse Flow in opevation in a 
C.H, Wheeler Dual Bank, Divided Water 
Box Condenser. Water enters through A 
with outside open, flows up through 
channel B heneah tube bank D to rear 


condensing loads. For a compli- 
rom which ee curves are taken, 


of condenser, returns through tube bank C 
to front of condenser and discharges at E. 

Reversing can be accomplished during 
full load operation and full flow of circulat- 
ing water, without additional pressure loss. 
Sluice gates for each half of the condenser 
move on a common stem. Each half of the 
condenser can be back-flushed independ- 
ently; or both halves can be back-flushed 
simultaneously with one or two circulating 
pumps operating. 

Because of more-than-half-a-century of 
experience in condenser design and main- 
tenance, C.H. Wheeler is unusually well 
qualified to advise on condenser efficiency 
and maintenance problems. We invite your 
inquiry, whether you're concerned with con- 
densers or with circulating and condensate 
pumps and other auxiliary equipment. A 
note on your company letterhead will re- 
ceive prompt attention from us. 


Figure 4: Central location of air cooler section 
in C.H. Wheeler Condensers reduces depth of 
steam penetration and therefore lessens resist- 
ance to steam passage, achieving a new low in 
pressure loss in the condenser. 


C. H. WHEELER MFG. CO. 


19th and Lehigh Avenue « Philadelphia 32, Pennsylvania 
Whenever you see the name C.H. Wheeler on a product, you know it’s a quality product. 
Steam Condensers + Steam Jet Vacuum Equpment Centritugal, Axial and Mixed Flow Pumps Marine Auniiary Machmery Nuclear Components 
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Ajax Spiralwound 
FLANGE and BOILER GASKETS 


No waiting for the popular types and sizes of spiralwound flange 
and boiler gaskets. Belmont backs their Distributors in 132 key 
industria] areas with stocks on hand for immediate shipment. 


with steel centering ring for raised face, Van 

a stone and lapped joints. All nominal pipe sizes 
24” in pressure ranges from 150 psi through 
600 psi; and from |4" through 12” in pressure ranges to 2500 psi. 


with loop centering guide for raised face, Van 

= stone and lapped joints. All nominal pipe sizes 
Pei: yy” through 24” in pressure ranges from 150 psi through 
600 psi (except 400 and 600 psi gaskets above 8”, for which services 
Type SR Gaskets are stocked). 


Boiler manhole gaskets in 3 pressure ranges— to 
rm —— 499 psi, to 999 psi and 1000 psi and above. Sizes 
lu" x 15° and 12” x 16” in flange widths from %4" to '%%". 


Tye for boiler handholes and tube caps in 3 pressure 

oe aN” ranges—to 499 psi, to 999 psi and 1000 psi and 
aaend ‘Most popular sizes for Babcock & Wilcox, Combustion 
Eng., Edgemoor, Erie City, Foster Wheeler, Heine, Keeler, Union 
and Vogt boilers. 


Ask your nearest Belmont Distributor for a complete stock list. 
You will find him in our insert in the Packing Section of Conover- 
Mast Purchasing Directory. 


BELMONT 


The Belmont Packing & Rubber Company + Butler & Sepviva Sts., Phila. 37, Pa. 


Reports from the field 


Begins on poge 152 


Huff, NACE, 1061 M & M Building, 
Houston 2, Texas. 


March 23-26—Electric Industry 
Show and Lighting Exposition 
sponsored by The Electrical Main- 
tenance Engineers Association of 
Southern California. Shrine Exposi- 
tion Hall, 700 W 32nd St. Los 
Angeles, California. Details: F J 
Tabery, 3443 South Hill St, Los An- 
geles 7, California. 


March 29-31 — 22nd Annual 
Power Conference sponsored by 
Illinois Institute of Technology. Hotel 
Sherman, Chicago, Ill. Details: R A 
Budenholzer, Mechanical Engineering 
Dept, Illinois Institute of Technology, 
3300 Federal St, Chicago 16, Illinois. 


ASA revise, conduit 
and tubing standards 


The American Standards Association 
recently revised three basic Standards 
for metal conduit and tubing for 
electrical-raceway systems. These 
three cover zinc-coated electrical 
metallic tubing used as raceways for 
the wires or cables of an electrical 
system. 

Standards represent general agree- 
ment among maker, seller and user 
groups as to best current practice 
in conduit design and use. Manufac- 
turers, consumers, technical societies 
and government agencies are repre- 
sented on the ASA section committee. 
The Standards give tables of dimen- 
sions, weights, coatings and identifi- 
cation as well as test inspection and 
procedures, 


General Electric will provide 
equipment for Ford mills 


Two Ford Motor Company metal. 
rolling mills at the Rouge plant in 
Dearborn, Mich. will receive com- 
plete electrical systems from the Gen- 
eral Electric Company. A $7 million 
order has been placed for delivery 
of shipment during the first quarter 
of 1960. 

Producers of sheet metal for auto- 
mobile bodies, the plants are mod- 
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Replace Complete 
Trim Without Removing 
Valve From Line! 


Rockwell-built Republic V-10 
valves with Quick-change Trim 
save many hours of downtime 
on severe energy conversion 


applications with pressure drops 
up to 3500 lbs. 


The Republic V-10 angle valve for high-pressure liquid 
or steam regulating services offers unique valve main- 
tenance advantages because of its Quick-change Trim 
construction, 


Quick-change Trim in the V-10 valve makes it possible 
for you to replace the valve seat, inner valve and guide 
in little more time than is required to dismantle and reas- 
semble a bolted joint. No time is required for lapping 
the seating surfaces of the valve, since this is done in 
advance, And you can make this quick trim change in min- 
utes without removing valve from the line. The savings to you 


are considerable in downtime and maintenance expense. Rockwell- 


Republic 
V-10 


Republic V-10 Valves are available with either — 

welded seat or replaceable seat, in addition to the Quick- wth Tyee j-1 

change Trim design, with bolted or pressure seal bonnets. magmas ero 
V-10 valve contours are designed to produce not only the liquid or goan catia” 
desired regulating characteristics, but also to reduce erosion 
damage and noise as well. Precise manufacture and long- 
life materials make Republic regulating valves perform 
better, last longer, with less maintenance. For additional 
information, contact your nearest Republic Representa- 
tive, or write to Republic Flow Meters Company, 2240 
Diversey Parkway, Chicago 47, Illinois. In Canada: 
Republic Flow Meters Canada, Ltd., Toronto. Subsidiary 


of Rockwell Manufacturing Company. 


Quick- 
change 
Trim feature 


kes it 
REPUBLIC INSTRUMENTS 
€ 


AND CONTROLS the seat guide 
inner valve (B), 


more fine products by & and seat (C), — 
withou in 
ROCKWELL the 
outlet to prevent body erosion, 
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Reports from the field 


Begins on page 152 


ernizing and expanding. Five stands 
of a 6-stand, 66-in. hot-strip finishing 


mill will be driven by new 5000-hp 


motors fed by individual 4000-kw 
rectifier power supplies. The sixth will 
use an existing 4000-hp motor pow- 
ered by a new 4000-kw rectifier. A 
speed-regulator system and an auto- 
matic gage control using gage meters 
on three stands are included in the 
modernization program, 

Four 5000-hp twin drives and a 
1200-hp double-armature reel motor 
will drive a 4-stand tandem cold-strip 
mill. An X-ray type automatic gage 
control will maintain desired strip 
thickness. Startup is expected by 
fourth quarter of 1960. 


Covers the 
WHY and 
HOW of 
Basic Safety 
Controls for 
Low Pressure 
Steam 


Here is a book that deals in brass tacks solely. It 
tells its story in simple diagrams and equally simple explanation 

that wastes no fe on product description. It sticks to funda- 
mentals and concrete recommendations that answer practically 

all safety control problems encountered in 

the low pressure steam field. So well classitied 

and indexed are the facts that, whatever your 

job, you can turn right to the most authen- a 
tic way of handling it: The right product This new “Low Pressure Steam 


Bailey Meter 
institutes workshop 


First 2-week workshop session of 


... the correct hook-up . .. the proper wiring. Bailey Meter Company's newly 
Use the coupon to request your copy, and if “Hot Water Boilers.” These formed Institute of Practical Cycle 
ou do not have the earlier “hot water” two companion-pieces can do Analysis took place this fall at the 


klet, request it too. 


MSDONNELL & MILLER, Inc., 
3506 N. Spaulding Ave., Chicago 18, Ill. 


7 
Boiler Water Feeders Low Water Fuel Cut-Offs Pump 
Controliers Flow Switches © Relief Valves © Reloted _ 
Liquid Controls for Tanks, Stills, Air Conditioning Systems / as ae 


[_] Send me your new STEAM Booklet L-711 


@ real job for you. company’s Wickliffe, Ohio plant. Ac- 


cording to P S Dickey, president of 
Bailey Meter, institute will assist en- 
gineers from companies who have 
purchased automatic heat-cycle moni- 
toring and test equipment in obtain- 
ing maximum benefit from its use, let 
engineers discuss common problems 
with each other and some of the top 
men in the fields of instrumentation, 
boiler and turbine design. 

ont Workshop consisted mainly of talks 
| and round-table discussions covering 
(1) Send me your new companion HOT WATER Booklet P-30-C | high-accuracy measurement and test- 
Company Name ing, turbine and heater characteris- 
ie tinea | tics and the “gain” approach to cycle 


analysis. Visiting engineers made cal- 
City Zone & State culations and studied methods of set- 
ss ting up computer programs, analyzed 
y different cycles and determined cycle 
Mail to: McDonnell & Miller, Inc., 3506 N. Spaulding Ave., Chicago 18, Ill. | malfunctions from data provided, 
continued 
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“FRANKLY 
HOPWOOD, 


— 
DON’T YOU THINK 
IT WOULD BE 
MUCH MORE 
PRACTICAL 
IF WE SENT FOR 
BRIDGEPORT'S 
FREE NEW BOOK— 
“SOLVING CORROSION 


PROBLEMS IN INDUSTRY’!” 


If you convey anything through condensers or 

heat exchangers, this 20-page Bridgeport book is 

must reading. It tells how to lick problems involving 

two corrosive media...by using bi-metal Duplex Tubes 
...each metal surface designed to resist corrosion from the 
media to which it is exposed. 

Each industry has its own corrosion problems, and this 
fact-packed book illustrates ways to solve many of them. 
For your personal copy, just write, on your company letter- 
head, to the Bridgeport Brass Company, Bridgeport 2, Con- 
necticut. Please address Dept. 5401. 


BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut + Sales Offices in Principal Cities 
Specialists in Metals from Aluminum to Lirconium 
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FLUIDICS 


is a Pfaudler Permutit program providing 


the know-how 
the equipment 
and the experience 


for solving problems involving fluids. 


cancentrates and exhausts non con 

densable gases trom pre heater sec 
thon to mautain maarmum steam 
temperatures. High efficency re 
duct 5 steam vent rate 


FLUIDICS AT WORK 
New deaerators guarantee 


less than 0.005 mi/I oxygen 


at all loads 
This is the new Permutit Type B 
Deaerator. Both horizontal and ver- 
tical designs hold oxygen to 0.005 
ml/i at all loads up to a peak of 
150,000 Ibs/hr. 

No trays to be removed or cleaned. 
Tubeless internal vent condenser 
eliminates tube cleaning, also. 

30,000, 50,000, and 70,000-Ibs/hr 
horizontal units are available from 
stock. They come as packaged units 
with all internals, including sprays, 
completely assembled. Pre-fitted 
float-cage and gauge-glass piping 
further simplify installation. 


PFAUDLER 


PERMUTIT 
INC. 


Permutit cone spray desgr ” 
creases water ace Gaposure 

heats cotd water almost to 
steam temperdture on a trac 
ver ton of second | 


steam scrub 
produces 
Steam mum water 
om confect at of loads 
Mi gh velocity intet 
steam collides enth 
raped water flow trom 
ore Nester Contes 
eset at 


Capacities from 150,000 to as 
much as 3,000,000 Ibs/hr are avail- 
able in Permutit Type A Deaerators. 

For more information, write to ovr 
Permutit Division, Dept. PO-10, 50 
West 44th St., New York 36, N.Y. 


Fluidics covers such varied phases of 


fluid handling and control as: 
corrosioneering drying 
water treatment blending 
waste treatment metering 
reactions valving 
ion exchange piping 
gas analysis pumping 
agitation storing 


Whenever you have a fluid-handling 
problem, look to this Pfaudler Per- 
mutit FLUIDICS program for the 
best solution. 


Specialists in FLUIDICS... the science of fluid processes 
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Reports from the field 


_.. Begins on page 152 


Power’s history 


Power was founded in 1884 by E P 
Harris and H M Swetland. With it 
was incorporated Steam which had 
been started by N Hawkins in Chi- 
cago two years earlier. 

In 1903 Power purchased and ab- 
sorbed Science and Industry, which 
was a consolidation of a number of 
periodicals—Home Study Magazine, 
Home Study for Machinists, Mechan- 
ic’s Magazine, Home Study for Build- 
ing Trades, Building Trade’s Mag- 
azine, Home Study for Electrical 
Workers and Steam Electric Maga- 
zine. 

In 1908 Power absorbed The En- 
gineer’s Review, of Cleveland, and 
The Engineer, of Chicago, the latter 
being a consolidation of The Safety 
Valve, Lord’s Power and Machinery 
Magazine, The Stationary Engineer, 
Steam Engineering and The Me- 
chanical Engineer. When The Engi- 
neer was purchased, the name of the 
combined magazine was Power and 
the Engineer, The title was condensed 
to Power in 1911. In 1951, Power 
absorbed Operating Engineer. All 
rights to above titles reserved. 


New Jersey utility 
issues $8-million contract 


An $8-million contract to manufac- 
ture a once-through steam generator 
for the Public Service Electric and 
Gas Company’s Sewaren Generating 
Station in Woodbridge Township, 
N. J. was issued recently to the Bab- 
cock & Wilcox Company. 

Once-through method of steam 
generation uses a boiler resembling 
a long tube. Water enters at one end, 
picks up heat, changes to steam, be- 
comes superheated and leaves the 
other end at desired pressure and tem- 
perature. 

With startup in the spring of 1962, 
this will be the largest steam producer 
in utility’s system, developing about 
2,200,000 Ib per hr at 2450 psi and 
1100 F for a 342,000-kw turbine-gen- 
erator. At full load the unit will 
burn about 450,000 gal of oil daily, 
enough to heat 200 average-sized 
homes for one year. Provision has 
been made for future firing with 
pulverized coal at 2500 tons per day. 
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What 
kind of 


do modern 
heat 
exchangers 
need 


The tubes that go into today’s heat ex- 
changers must have the right combination of 
properties to efficiently handle today’s oper- 
ating conditions as well as tomorrow’s higher 
pressures and temperatures. 


There’s one tubing material—Monel* nickel-copper 
alloy — that can give you all the properties and 
advantages to insure long, trouble-free service: 


e Higher design stresses. Without increasing tube 
wall thicknesses, Monel tubing can be used for 
higher pressures. The latest revision to the ASME 
Boiler Code, SB-163 Table UNF-23 (nickel- 
copper tubing ) allows an increase of approxi- 
mately 5% in existing design stresses. 


Better all-around corrosion resistance. Monel 
resists corrosion by waters of all sorts. 


High ductility. Monel has good ductility for roll- 
ing and bending — permits unannealed tube ends. 
High ductility means tight rolled joints, and ease 
of forming hairpin bends. 

Easy weldability. Welding Monel alloy tubes to 
steel tube sheets is no problem. The alloy fuses 
well to form a strong, sound weld. Its coefficient of 
expansion is close to that of steel tube sheets. 


Product quality. Monel tubing for feedwater heat- 
ers is produced at Huntington Alloy Products mill 
with consistently close tolerances and unvarying 
quality. 

Long length tubing available. The automatic cold 
draw bench at Huntington Alloy Products mill 
makes Monel tubes as long as 85 feet! This en- 
ables designers to take advantage of greater heat- 
ing area in the tube bundles, and to effect 
economies by specifying longer heaters of smaller 
diameters. 

Prompt deliveries. With new facilities in full 
operation, prompt deliveries of your Monel tub- 
ing requirements can be assured. Special atten- 
tion will be given to retubing jobs, where prompt 
delivery is important. Orders are accepted on a 
basis of 8 week delivery. 


Keep Monel alloy in mind when you design or retube 
a high pressure heat exchanger. For more informa- 
tion on Monel and other dependable high nickel 
alloys, write for “Standard Alloys for Special 
Problems.” *Inco trademark 


HUNTINGTON ALLOY PRODUCTS DIVISION 
The International Nickel — ¥7 
67 Wall Street New York 5, N 


MONEL. 
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*High Temperature We 


ater 


International-LaMont 
EAD THE WAY 


DUSTRIAL & COMMERCIAL 


Corp 
cohmental Can Co. 
m Corbide Nuclear Co. 


New York inter onal Alrpert 
Life Insurance Co. 


ernational Min, & Chem. Corp. 


HOSPITALS 


Florida Mental Heupite!, Fic. 


Children’s Hospital, Ohio 
Stete Hospital, N. Y. 
ing AFB Hospitci, Me. 


Madicel Center, 


tsroed 


SCHOOLS & UNIVERSITIES 
University, 


con River Jr. College, Cai. 
Mardeire High Schoc!, Ohic 


Mople Park Elem. Schoc!, Ohio 

High Scheel, Mich. 

Elem. Schec!, Ohio 
Se, High Schovi, Mich. 
High School, Wisc. 

lege of Great Falls, Mort. 

«The Coferade College, Cole. 
Jocagh Seminary, Le. 
Blossom Mil D 


OILER WORKS CO. 


930 Spruce St. 


More than 130 International-LaMont 
High Temperature Water Generators 
already in operation have a total capacity 
exceeding THREE BILLION Btu/hr. 

This unequalled acceptance underlines 
a significant point. It is not enough 
merely to heat and distribute water at 
temperatures to 430° F. or more. The 
real economy of HTW is in the magnitude 
of the temperature differential between 
boiler discharge and return water. 

Making full use of the proven LaMont 
principles of forced recirculation, Inter- 
national-LaMont Generators permit tem- 
perature differentials to 200° F. or more 
with no danger of thermal shock. Here 
is the key to major capital and operational 
savings an ae the system. In addi- 
tion, International-LaMont counterflow 
design assures optimum heat absorption 
and high operating efficiency. 

Investigate the true economy of 
high temperature water in terms of 
International-LaMont Forced Recircula- 
tion Generators. 


Get full details from your 
INTERNATIONAL DISTRICT REPRESENTATIVE 


BOILER BUILDERS SINCE 1886 


of write for Bulletins 700 and 1000 today. 


Steet Firebox Heating & Power Boilers 
Low & High Pressure Weiter Tube 
Package Boilers International- 
LaMont Forced Recirculation Gen- 
erstors © ASME Code Pressure 
Vessels & Weided Products. 


Manufactured and sold in Canada under agreement with CANADIAN VICKERS LTD. Montreal, P. @. 
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Appointments 


Corporation changes 


Arcrods Corporation: H M Peter- 
son, vice-president, Babcock & Wil- 
cox Co: R A Barr, vice-president, 
refractories Div; J. P Craven, vice- 
president Boiler Div. Bice-Burndy 
Ltd: S Wolberg, G Szabad, A Thom- 
son, E Bowyer, E F Duncan, R A 
Crook—directors. B-I-F Industries, 
Inc: R W Pearce, W L Sammons, 
vice-presidents. Borg-Warner Corp, 
Ingersoll Products Div: H A 
Schmeal, vice-president, treasurer, 
secretary; M R McLary, executive 
vice-president. Cohu Electronics, 
Ine, Kin Tel Div: W Shreve, direc- 
tor. 

Fairbanks, Morse & Company: 
B R Eng, vice-president. Gates Rub- 
ber Company: F S Bosley, execu- 
tive vice-president in charge of man- 
ufacturing; C H Mingle, executive 
vice-president. Granberg Corpora- 
tion: R W Wetjen, vice-president 
and general manager. Hammond 
Valve Corporation: W C Petersen, 
vice-president in charge of manu- 
facturing. Ingersoll-Rand Com- 
pany: W T Alderson, vice-president. 
L-T-E Circuit Breaker Company: 
A G Bosanko, vice-president—Indoor 
Distribution. Manning, Maxwell & 
Moore, Inc: J F Reed, executive 
vice-president and member of board. 
Midwest Piping Company, Inc: 
N B Champ Jr, vice-president. 

Milton Roy Company: E J Ser- 
fass, vice-president in charge of re- 
search and development, member of 
board. Reliance Gauge Column 
Company: M C Parker, A L Goell- 
ner—vice-presidents. 8 & C Electric 
Company: S I Lindell, vice-presi- 
dent in charge of research and en- 
gineering. Triangle Conduit & 
Cable, Co, Inc: R E Martin, direc- 
tor of research and development. 
Turbocraft, Inc: C R Crusan, pres- 
ident and general manager. United 
Electric Coal Companies: F F 
Kolbe, chairman of board. 


Consultant changes 


Allis - Chalmers Manufacturing 
Company: C R Peter, consultant; 
C R Martin, supervisory engineer— 
control dept. Carpenter Steel Com- 
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U. P. GENERATING COMPANY FOUND A WAY TO BE SURE 
OF CHOOSING THE RIGHT TURBINE OIL 


Th | t d Situation: In 1955, Upper Peninsula Generating Company installed a 
ey $e ec e 22,000 kw General Electric turbine in its Presque Isle station. When 
lubricant for this turbine was chosen, U. P. management elected to 
install an oil with a life-of-turbine guarantee — NoNPAREIL. 
But that wasn’t all plant management received when the decision was 
made to buy Nonparem Turbine Oil. In addition, Duane Johnson, 
* Standard Oil lubrication specialist located in Marquette, made a com- 
— th e on ly oil plete lubrication survey of the entire plant. He provided technical serv- 
ice on lubrication during construction and after operations started. 
® What has happened: In the four years since installation, the turbine 
with has performed satisfactorily without any lubrication difficulty. In a 
routine inspection a year after installation, the bearings proved to be in 
S oo excellent condition. Periodically samples of the oil have been removed 
life-of-tu rbine or analysis at Standard Oil's Whiting laboratory. The oil remains in its 
original excellent condition. 
t What you can do: Get this life-of-turbine guarantee on the turbine oil 
guaran ee you install by specifying Nonparem. Call the lubrication specialist in 
the Standard Oil office near you anywhere in the 15 Midwest or 


Rocky Mountain states. Or contact Standard Oil Company (Indiana), 
910 South Michigan Avenue, Chicago 890, Illinois. 


You expect more from \ STANDARD) and you get it! 


Standard Oil lubrication specialist Duane Johnson (left) and station chief 
engineer Charies York, inspect 22,000 kw G-E turbine at Presque isie station. 
On lubrication jobs of this kind Duane Johnson is well qualified to provide 
technical service. He has an engineering degree from the Michigan College 
of Mining and Technology plus 10 years’ experience with Standard in this a & Pan , 

work. He has also completed Standard’s Sales Engineering School. : m Quick facts about 


NONPAREIL 


TURBINE OIL 
* Will not permit forma- 
tion of harmful acids 


* Will not permit forma- 
tion of sludge or oil 
varnish 


"Will maintain good 


* Contains adequate 
rust inhibitor 


: 

@ : demulsibility or water- 7 > 


——And discover how the ‘Cage 
Unit’ (one-piece trap interior 
containing ali working parts) 
can slash your trap main- 


tenance costs. 


1257 


CONVENTION HALL 


inquire how the Cage 
Unit can be adapted 
to your present make 
of thermostatic traps, 


protecting your invest- 


ment in trap bodies. 


1960 NATIONAL 
PLANT MAINTENANCE 
& ENGINEERING SHOW 


JANUARY 25 THROUGH 28, 1960 
PHILADELPHIA, PENNA. 


Appointments 


Begins on page 162 


pany, Alloy Tube Div: Philip Cod- 


dington, consultant. 


Engineer changes 


Alco Products, Inc: ] Gronan, chief 
project engineer. Allis - Chalmers 
Mfg Co: J B Cockoft, application 
engineer in Control Dept; R R Buk- 
owski, assistant engineer in Nuclear 
Power Dept; M O Sherfey, S A Tom- 
sic—Power Equipment Div; E J 
Rosecky, R D Baird—Steam Turbine 
Dept; W O Olmsted, application en- 
gineer in Switchgear Dept. Ander- 
son Electric Corp: T L Rundlett, 
chief engineer. 

Bailey Meter Co: P B Newell; 
B E Gallagher. W I Barrows & As- 
sociates: R C Moulenbelt, V W Sei- 
fert. Cochrane Corp: H_ Bass. 
Ebasco Services Inc: A W Pea- 
body, supervising engineer. Fair- 
banks, Morse & Co: R L Ridgway, 
field engineer. Keasbey & Mattison 
Co: R E Lander, project engineer; 
A W Spedding, chief project engi- 
neer, 

Research-Cottrell, Inc: B Gruen- 
wald, special project engineer—me- 
chanical dust collectors. SKF Indus- 
tries, Inc: B M Smith, chief in- 
dustrial engineer. Singmaster & 
Breyer: D J Vaccaro, chief electrical 
engineer. Thermo Electric Co, 
Inc: W Knesby, application engi- 
neer, Instrument Development Dept. 
Whiton Machine Co: J C Greenlees 


Jr, assistant chief engineer. 


Obituaries 
Edith Clark, retired General Elec- 


tric Company, engineer, at the age 
of 76. 

Bernard G Waring, honorary 
chairman and former chairman and 
president of the Yarnall Waring 
Company, on December 3 at the age 
of 83. 

Siegfried W Spielvogel, staff en- 
gineer for Byrne Associates of New 
York, on December 15 at the age 
of 67. 
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Where will you be a year from 
today? Hundreds of men will be 
earning more—enjoying more re- 
sponsible jobs—because they put in 
a little time every day, building job 
skill and with books fike 
these. You can do the same with 
McGraw-Hill Libraries—selected to 
re you all-round knowledge of 


abilities in special areas of work. 
Plan to spend a little of your own 
time using the “canned experience” 
put into books for you by men who 
rate high in experience and know- 
how. It will make 1960 a better 
year for you, with gratifying re- 
wards in job standing and bigger 


b fundamentals and develop your pay. 


LIBRARY OF 


POWER PLANT PRACTICE 


5 volumes, 2634 pages, 2519 illustrations 


These 6 books cover the subjects of power plant prac- 
tice in every detail from the foundations and coal 
passing to the very - of plant smoke stacks. They 
give you knowledge of boilers, steam engines, steam 
turbines, pumps, boiler-feed apparatus, and other 
equipment—their construction and performance—how 
to select them—how to test and maintain them—how 
to improve efficiency and economy in operating them. 
Instructions, questions, problems and answers, more 
tan 2000 detailed diagrams and illustrations—make 
clear why as well as how to do the work. 


Catalogue price, $38.25 — Library price, $29.50 
SAVE $8.75 


PLANT OPERATORS’ 
AND STATIONARY ENGINEERS’ 
LIBRARY 


5 volumes, 2411 pages, 1723 illustrations 


Brings you a vast amount of practical data to help in 
installing, operating, and servicing machinery and 
equipment vital to plant operation. Pumps, steam and 
gas turbines, a-c and d-c electrical machines, boilers— 
every step in running them safely and efficiently is 
made plain by experts. A special volume of the library 
gives you mathematics essential to men in practical 
jobs. Use this library for big dividends in increased 
production and power output, reduced time for main- 
tenance and repair work. 


Catalogue price, $33.70 — Library price, $26.95 
SAVE $6.75 


3] ELECTRIC UTILITY 
POWER LIBRARY 


4 volumes, 1730 pages, 1158 illustrations 
Expert engineers in the field carefully explain every 
step in electrical generation in this library. They show 
you the workings of entire steam, hydro, and diesel 
stations as well as gas-turbine stations—answer all 
your questions about transmission and distribution 
systems—show you how to handle each of the opera- 
tions involved in scheduling and maintaining — 
ment to produce electric power economically and effi- 
ciently. Gives hundreds of working facts and methods 
on such topics as boiler control—equipment scheduling 
—load dispatching—rate schedules—how circuit break- 
ers and generators are controlled—how internal com- 
bustion engines and gas turbines work—how fuel is 

Catal brary e, 
SAVE $2.05 


CONDITIONING 
AND REFRIGERATION LIBRARY 


4 volumes, 1571 pages, 643 illustrations 
Clearly and simply gives you facts to apply at once 


in planning and installing home, commercial, and 
industrial systems, Takes you all the way from basic 
fundamentals to details on automatic control—gives 
information you must have on such matters as refrig- 
erants, motors, compressors, load calculations, loca- 
tion, radiant panel heating, etc. Gives help on every 
phase—planning and designing the system, selecting 
equipment best suited to your purpose, installation 
procedures, speedy, accurate methods of troubleshoot- 
ing. You'll find the workable answers here. 


Catalogue price, $30.25 — Library price, $24.95 
SAVE $5.30 


SEND THIS COUPON TO SEE ANY LIBRARY 10 DAYS FREE 

McGRAW-HILL BOOK CO., 

327 W. 41st St., N.Y.C. 36, 

1. LIBRARY OF POWER PLANT PRACTICE 

© Initial payment after examination $5.50, fol- 
lowed by monthly payment of $6.00 until the 
special library price of $29.50 is paid. * 

Initial payment after examination $6.95, fol- 1 will return books postpaid. 


(Print) 
Name 


For price and terms outside U. S. write McGraw- 
Hill Intl. N. Y. 


Send me the library checked at 


waned payments a the 
. Urltity POWER LIBRARY 
iti ft 5, - 
nitial payment after examination $4.95, fol Aa re 
City & Zone 
Initial p t after ination $4.95, fol- Position 
lowed by monthly payments of $5.00 until the 
special library price of $24.95 is paid. Company . 


POWER * JANUARY 1960 For more facts circle 310 on Reader Service card, p 101 165 


Make 1960 a better year for you 
ey 
| 
i 
| 
ae 
| 
| | 
bole 
— 
tee 
‘AG 
ag 
3 
ive 
Bios 
te a 
R 


ACCO 


Better > 
__ Values: 


R-P&C bar stock valves 


rugged, compact, 


economically priced 


1. These valves are made from high quality bar stock to 
withstand high pressure service. 

2. Compactly designed, R-PaC Bar Stock Valves are par- 
ticularly advantageous for close coupled installations in 
instrument lines or on panel boards. 

3. Although designed for control service, the construction of 
these valves is suitable for general purpose as well. 


4. Special techniques, developed by R-Pa&C for manufacture 
of Bar Stock Valves, permit these valves to be priced lower 
than conventional Forged or Cast Steel Valves for similar 
service. 

NOTE: Valve No. 1070 in 34" and 1” sizes 

has renewable seats and discs 

R-P&C Bar Stock Valves are especially recommended for 
meter, gauge, sampling, or test valves on equipment re- 
quiring a reliable, compact valve to withstand high pressure 
service. 

In addition to bar stock valves, our R-P&C distributors 
offer you a complete line of R-P&C gate, globe and angle 
valves in all standard materials: bronze, electric furnace 
iron, cast steel, forged steel... plus specialties for many uses. 


See him—or write 


VALVES 


R- P&C Valve Division, American Chain & Cable Company, Inc. a: 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, New York, 
Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 
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Engineers 


Performance of Lubricating Oils, 
Second Edition. By H H Zuidema. 
205 pp, illust, 6 x 9, cloth, $7.00. 
Reinhold Publishing Company, 430 
Park Avenue, New York 22, N. Y. 
Data on performance characteristics 
of lubricating oils under various con- 
ditions is summarized in this revision 
of ACS monograph no. 143. Many 
papers published since the first edi- 
tion have been incorporated in the 
text. Extensive bibliographies at the 
ends of each chapter have been 
brought up to date. In addition to a 
subject index, bibliographies are 
completely indexed by the authors. 
Subjects new to this edition in- 
clude multigrade motor oils, fretting 
wear and paper chromatography. 


Fuels and Lubricants. By M Popo- 
vich and C Hering. 312 pp, 6 x 9 
cloth, $8.50. John Wiley & Sons, Inc, 
440 Fourth Avenue, New York 16, 
N.Y. 


Material from a great many sources 
in the fields of fuels and lubricants is 
brought together and summarized in 
this single volume. Boiler, internal 
combustion engine and jet fuels are 
covered. Rocket propellants and nu- 
clear fuels are discussed in detail. 
Hydrocarbon chemistry is reviewed 
and a tabulation of octane numbers 
of many pure hydrocarbons is given. 

ASTM tests of fuels and lubricants 
are examined giving their limitations 
and significance. 


Standard Plant Operator’s Ques- 
tions and Answers. By Steve Elon- 
ka, Associate Editor, Power maga- 
zine; and Joseph F Robinson, 
Assistant Supervisor of Custodian 
Engineers, New York City Board of 
Education. Two volumes, 518 pages, 
5% x 8, 385 illust: Vol 1, $8.00; Vol 
11, $8.00; 2-Vol Set, $14.95. McGraw 
Hill Book Co, 330 W 42 St, N.Y.C. 
This is a complete question and 
answer guide to fill the needs of those 
taking license examinations for the 
operation and maintenance of sta- 
tionary power services, 

Simply written and profusely illus- 
trated, this work provides up-to-date 
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Bookshelf 


answers needed to prepare for exam- 
inations in such fields as stationary 
engineering, air conditioning, refrig- 
eration, marine engineering, oil 
burner operation, and others. 

It was planned to help the reader 
qualify for the operation of a total 
of 17 modern types of industrial, 
utility, and building power equip- 
ment. Step by step, the books show 
their overall design and component 
parts, their operation and mainten- 
ance, and the design, operation, and 
maintenance of their auxiliary sys- 
tems and equipment. 

Detailed information is included 
on such advanced subjects as elec- 
tronic instruments and control de- 
vices, gas turbines, and nuclear power 
plants. 

Books provide explanations, draw- 
ings and diagrams, calculations re- 
lating to boilers, steam engines, 
pumps, instruments, electricity and 
vacuum tubes, refrigeration, diesel, 
air conditioning, fuels and firing, 
compressed air, heat exchangers, 
building heating, lubrication, and 
others—20 areas in all. 

Special feature is a 54-page sec- 
tion of Stationary and Marine En- 
gineers’ license requirements for the 


U.S. and Canada. 


“I'm sure we can fit you in some- 
where. How about boiler-tube 
inspector?” 
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HEV-E-OIL 


HEV-E-OIL commercial-industrial 
burners operate on the principle of 
low-pressure air atomization and 
furnish all the air necessary for 
complete combustion. This assures 
efficient, economical operation — 
perfect fire control regardless of 
weather or draft conditions. And 
HEV-E-OIL burners offer you 
double savings! They are especial- 
ly engineered to make use of in- 
expensive heavy oils — number 4 
and 5. Number 6 or Bunker C in 
larger models, Available from 5 to 
150 gph. 


HEV-E-DUTY POWER GAS BURNERS 
meter air in perfect proportion to 


INDUSTRIAL 


INSIDE STORY — HEV-E-OIL burner is the 
only commercial-industrial burner that success- 


BURNERS 


the amount of gas used — high 
efficiency regardless of uncertain 
stack draft. HEV-E-DUTY COM- 
BINATION GAS & OIL BURN- 
ERS offer fuel-proof changeover 
from gas to oil — in most models 
just a flip of a switch makes the 
change. Capacities from 720,000 to 
21,000,000 Btu. 

These fine burners offer many 
other sure-fire features! Complete 
package! Low-fire start! Fire test- 
ed! Completely automatic! Meet 
all codes! Safe, electronic controls! 
Simple installation! Send for free 
bulletin. Write Industrial Combus- 
tion, Inc., 4507 N. Oakland Ave., 
Dept.PO-1, Milwaukee 11, Wis. 


COMBUSTION 


INC. 
EXECUTIVE OFFICES: 4507 N. OAKLAND AVE., MILWAUKEE 11, WIS. 
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asks: Would you spend a buck to make $6? 


We wouldn’t be human if we didn’t perk up our 
ears when offered a chance to “make more money” 
or “save more money”. And with today’s taxes, 
labor costs, etc digging deeper into each income 
dollar, we’re eager to have a look at any legitimate 
scheme that'll put more on the profit side of the 
ledger. 

In line with this, I'd like to suggest investigation 
of a booklet I saw recently. Published and sold by 
American Standards Association, 70 E 45th St, New 
York 17, it’s a report on a survey of standardization 
in industry. A questionnaire asked for information 
on extent of company standardization, its cost, and 
what savings could be attributed to it. The report 
is frank in admitting that returns are too spotty to 
insure a truly representative picture. Even so, some 
of the findings are eye openerc. Here’s a sample: 

Several companies indicated that, as their new 
standards programs get under way and as results 
begin to be felt, they plan to keep an eye on the 
financial benefits and find ways to pin down the 
dollars and cents. Savings reported by the com- 
panies who quoted figures ranged up to $50 per $1 
spent on standards work. In terms of sales, savings 
ran from 0.3% to 5% with the average being close 
to 1%. Applying that 1% to the gross national prod- 
uct of more than $450 billion, there is reasonable 
evidence to assume that the entire American econ- 
omy could save at least $4 billion a year through 
standardization. 

In addition to answering specific questions, many 
companies who are getting big dividends from 


standardization added some voluntary comment. 

A food and dairy company with 110 main manu- 
facturing plants plus branches stated, “We have pro- 
grams working in four different departments. Don’t 
know what our total saving has been since we 
started standardizing, but it would amount to a 
substantial portion of the profit we are making.” 

A Southwest utility says, “We have a formal 
standards program with a budget of $5000. It re- 
turns an annual savings of $25,000 in engineering.” 

Another company (annual sales: $1295 million) 
spends more than $150,000 on standards work: 
“Typical savings include $100,000 through standard 
tank design and $400,000 through minimum pip- 
ing.” This adds up to a cool half-million bucks. 

And so it goes, Without exception, all reporting 
companies having standardization programs are 
putting more dollars in the cash register than be- 
fore instituting the programs. 

The whole picture is not this rosy. Many com- 
panies reported that some types of standards were 
utilized in their operations, but, in many cases, this 
was more a matter of convenience than of planned 
economy. By and large, the survey showed that in- 
dustry as a whole was making little use of standard- 
ization as a cost-cutting tool. 

Maybe the big dollar figures quoted will make 
you back away, saying, “This isn’t for me. It’s 
fine for the big firms, but I’m just a small operator.” 

Well, maybe so, but don’t bet on it. One company 
surveyed was just a 2-man outfit—and you can’t 
be much smaller than that. 
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ag ch of newest | 
NUCLEAR SUBS 


We're proud to be making this important contribution to the long-service depend- 
ability of these nuclear-powered submarines 


Like all other components of their nuclear-powered propulsion machinery and equip- 
ment, the Foster Wheeler main condensers, shown above being tubed with Scovill 
Cupro-Nickel, 30% Heat Exchanger Tube, have passed the most exhaustive per- 
formance tests it has been possible to devise. The same tube specification is also 
being installed in the ejector condensers. All of the tube is electronically tested 
on new equipment at the Scovill Tube Mills before delivery 


Scovill Cupro-Nickel, 30% Heat Exchanger Tube has a long record of trouble-free 
service on U. S. Naval vessels and those of many other nations. It is a first choice HEAT EXCHANGER TUBE 


of design and operating engineers where salt water or corrosion conditions are for Applications from Marine to Petrochemical, 


severe, particularly at elevated temperatures and when the circulating media travel from Compressor Intercoolers to ‘“Cat-Cracker 


Exchangers, in these popular Alloys . . . Phos- 
at high velocities. The corrosion resistance is excellent; strength of the alloy phorized Admiralty * Admiralty © Arsenical Ad- 


remains constant over a wide temperature range. miralty « Red Brass, 85°% © Deoxidized Copper « 


Arsenical Copper  Cupro-Nickel, 10°%-20%-30% 
Why not discuss your own heat exchanger tube conditions and problems with ¢ Aluminum Brass * Aluminum Bronze. 5% « 


Scovill Technical Service considered by many the most experienced in the field. Muntz Metal * Duplex Tube 


SCOVILL MANUFACTURING COMPANY, Mill Products Division, 99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 9 


¢ 
AMER CAN WN 


escse 


Sea 
~ 
— a 
| eat exchanger tube 
E 
= 
“4 
: 
Pe 


How Commonwealth Edison 
Turned a Fly Ash Problem 
Into Profit F-W AIRSUDE FLUDIZING CONVEYORS. ANGLE DOWNWARD 


precipitator hoppers, move air-activated ash to 20-ton central 
surge hoppers under floor. There are few moving parts. 


At Commonwealth Edison’s State Line Station, about 
350 tons of fly ash a day had to be wet down, loaded, 
and trucked to suitable dumping sites. 


Waste becomes profit. Today, the plant burning a 
peak load of 5000 tons of coal daily collects dry fly 
ash automatically in a totally enclosed Fuller-Kinyon 
system. The ash is conveyed from precipitators to 
storage bins and silos, where it’s sold as a by-product. 
Manpower: just three men, one at the main control 
panel and two bagging the ash. 


Air and gravity do the work. F-H Airslide” con- 
veyors fluidize dry fly ash by a column of low-pressure 


air for easy movement by gravity to central surge FULLER-KINYON PUMPS AND COMPRESSORS under surge hoppers 
hoppers. Then, a Fuller-Kinyon pump under each propel ash to bins and silos at 20 tons an hour. Fluidized by 
hopper drives the ash by air through a five-inch line air, the abrasive, 300°F. ash moves without injuring system 


to storage. The system is practically maintenance- 
free. There are few moving parts to foul or wear out. 


Large and small plants can get the benefits of Fuller- 
Kinyon fly ash handling. Capacities range from 100 
to 8,000 cubic feet an hour. F-H Airslide and Fuller- 
Kinyon conveying lines can be curved to avoid beams 
and other obstacles. Low-pressure air provides power 
inexpensively and installation costs are significantly 
less than other types of conveying systems. Write 
for detailed information in Bulletin FF-49-1. 


BULK SILOS receive air-conveyed ash through Fuller- Kinyon 
pipe-lines. Farthest silo is 1,000 feet from pumps. Over 50° > of 
fly ash is bagged and sold as a by-product. 


FULLER COMPANY FULLER 


Fuller ; 126 Bridge St., Catasauqua, Pa. 


a, SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Offices in Principal Cities. 


1335A 
G-203 A .... pioneers in harnessing A 
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ARE YOU 


in keeping up to date? 


in doing a better job for your company? 


in preparing for that bigger job when it comes? 


IF THIS COPY OF POWER IS NOT YOUR OWN— 
YOU ARE BEING UNFAIR TO YOUR AMBITIONS 


Since it doesn’t belong to you. . . 
you can’t save articles or advertisements that have a special appeal. 
you can’t use the postage-free Reader Service Card to get information or free literature. 


you can’t file copies away for future reference. And you can’t use the annual index of articles 
because you don’t have back issues. 


you can’t read it at your leisure (over a period of weeks, if you choose)—or at home, if you like. 


A personal subscription to POWER can help you achieve your goals. 
Your own 3 year subscription costs you so little. 
36 idea-packed issues including: 
15 Famous Power Special Handbook Reports 


21 Today’s Development Reports 
3 Annual Indices of Articles by Subject Matter 


Simply fill out the postage-free card enclosed in this issue and drop it in the nearest mailbox 
We'll bill you later. 


OR 


If you use this coupon and save us the cost of 
billing by enclosing your check or money-order 
(made out to McGraw-Hill Publishing Com- 
pany), we'll send you free of additional charge 
your choice of ONE of these free books— 


POWER—Subscription Manager 
330 West 42nd Street (Please check only one) 
New York 36, N.Y. 0 X-37 0 x-49 
x-48 0 
Please enter my subscription to POWER for 3 years (36 issues) for $10 (U.S. & 
U.S. Possessions Only). Since | om enclosing payment please send me the free 


handbook checked above. (I prefer 1 year ot $5 for U.S. subscribers, including free 
book. [)) 


Nome 
X-37. POWER Handbook (Parts | & Il) 


X-48 Manual of Practical Engineering Data Address [) Home 


Business 
X-49 Library of Practical Power Generation 
(Boilers, Turbines, Diesels) 


X-50 Practical Power Service Library (Pumps, 
Motors, Fuels) 


(Canada $14 for 3 years—All other foreign $40 for 3 years) 
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ANNOUNCING A NEW ORGANIZATION: 


DOW INDUSTRIAL SERVICE 


DIVISION OF THE DOW CHEMICAL COMPANY 


formed to offer the 


CHEMICAL CLEANING SERVICES 


formerly provided by 


DOWELL DIVISION OF THE DOW CHEMICAL COMPANY 


Dow Industrial Service will be an organization devoted 

exclusively to helping you solve maintenance and dis- 

posal problems. It will offer an expanded scope of 

operations designed to be of greater service to all types 

of industry. 

© The new organization will offer the cleaning services 
proved in plants throughout the U. S. by Dowell 
during the past 20 years. 

¢ Chemical cleaning personnel will be the same engi- 
neers and operators you have known in Dowell. 

© Specialized cleaning equipment will be provided from 
the same stations and offices—located in major 
industrial areas. 


e The research program which has provided many 


major advances in cleaning techniques and chemicals 

will be continued — and expanded. 
Dow Industrial Service will welcome the opportunity 
to discuss your cleaning problems on all kinds of 
equipment in all industries—steam generators, process 
equipment, heat exchangers, towers, water and product 
lines, water wells and tanks. 
The new organization will also offer consulting services, 
and a line of chemical products for use in water and 
waste treatment. , 
Dowell will continue to offer services and products to 
the drilling and producing segments of the oil industry. 
For service or more information call the office or sta- 
tion near you. Or write Dow Industrial Service, 20575 
Center Ridge Road, Cleveland 16, Ohio. 


Chemical Cleaning Services for all industry 


DOW INDUSTRIAL SERVICE 


DOW 


DIVISION OF THE DOW CHEMICAL COMPANY 
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Plant maintenance 
and management 
section 


STEVE ELONKA 
Associate Editor in Charge 


TYPICAL “SMOKER”, top photo, corrected 
by control program. Plant cooperated by 
installing new boiler, dust collectors 


FIRST CONTRACT signed by Cincinnati 
City Manager Harrell on June 20, 1957. 
Standing, left to right, C Surber, Lockland 
air-pollution official; Cincinnati’s Mayor 
Charles P Taft; Blue Ash’s Mayor Ferris 


By C W GRUBER and 
G A JUTZE* 


cooperative setup, show what can be done by... 


Teamwork in air-pollution control 


On any given day a telephone may ring in the office of 
the Air-Pollution Control and Heating Inspectien Div of 
Cincinnati’s Dept of Safety. Caller lives in an autonomous 
community beyond Cincinnati's political boundaries and 
he voices a complaint against smoke, or perhaps a nau- 
seous odor, in his neighborhood. Soon the Metropolitan 
Control Officer checks. He locates nuisance source—in- 
dustrial plant, apartment house or residence—in the 
caller’s community and discusses corrective measures 
with a responsible person. Back at the office he submits 
a report which is forwarded to officials of community 


*C W Gruber is Air-Pollution Control and Heating Engineer and G A Jutze 
is Metropolitan Air-Pollution Control Officer for the City of Cincinnati 
Dept of Safety, A-P Control and Heoting inspection 


concerned. If warranted, he'll make a return inspection 
after a reasonable period to see what has been done to 
correct the situation. Again he'll report his findings and 
forward to community’s government. At other times, 
though no complaint is being investigated, the Control 
Officer patrols these independent communities keeping 
a lookout for air pollution. In short, he follows pro- 
cedures identical to those used to control air-pollution 
within Cincinnati. 

Obviously, procedure isn’t an accidental offshoot of 
the city’s attempts to provide its citizens with a clean 
atmosphere. Any autonomous community would go to 
law to prevent interference in its affairs by another. In 
a more practical vein, one community’s budget wouldn’t 
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MICROSCOPIC EXAMINATION and analysis of air-pollutant 
sample is one technical service provided by the control program 


POLLUTION CONTROL continued 


stand the strain of attempting to 
clean its neighbor’s house. Answer, 
then, must be that this setup is the re- 
sult of a well-laid plan. And that’s 
exactly what it is. 

To get the picture, we'll have to go 
back several years. Some 15 inde- 
pendent communities, having a com- 
bined population of 81,000, are con- 
tiguous to Cincinnati’s boundaries. 
Several of these communities are actu- 
ally surrounded, or almost complete- 
ly so, by the city. Many of them are 
heavily industrialized. 

Problem was that no matter how 
lustily Cincinnati attacked its own 
air pollution it was powerless to ward 
off the smoke-, gas- and fume-laden 
breezes wafted toward it by its neigh- 
bors. Neighbors, of course, were sim- 
ilarly afflicted by each other. 

Clamor for a cleaner-air program 
arose from the communities, particu- 
larly in the Millcreek Valley area. As 
feeling grew more intense it occurred 
to Cincinnati officials that these com- 
munities, comprising some 25 sq mi 
north of the city, were a natural for 
development of a cooperative air-pol- 
lution control district. 

In spring of 1956, Cincinnati's 
Mayor C P Taft kicked off the proj- 
ect. He invited all neighboring off- 
cials to meet with him and discuss the 
possibilities of such a plan. Meeting 
would indicate just how interested 
these communities were in a go-get- 
ting cooperative program. The meet- 
ing was a success, to put it mildly. 
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First result was a request that Cincin- 
nati’s Air-Pollution Control Engineer 
meet with neighboring community 
officials and come up with an active 
plan for a Metropolitan Air-Pollu- 
tion Control District. 

A working plan was presented in 
October 1956, and met with favor 
all around. Next, Cincinnati allotted 
funds to employ a Metropolitan A-P 
Control Officer. City Council ap- 
proved an agreement form drafted 
by the City Solicitor and City En- 
gineer as the instrument by which 
legal negotiations could be conducted. 
This “contract-for-services” arrange- 
ment was only road to the cooperative 
plan because Ohio has no legislation 
allowing for direct formation of an 
air-pollution control district on either 
the county or the community level. 

Estimated annual cost for the 
Air-Pollution Control Officer included 
salary, overhead, transportation and 
communications. Since communities’ 
polluted air was caused by both in- 
dustry and home owners and since 
entire population would benefit from 
enforcement program, it seemed only 
fair that each citizen should help to 
pay the freight. Consequently, a 
formula based on 5¢ per capita and 
5¢ per $1000 real-estate valuation 
was derived, 

Formal contract provided for (1) 
patrols to observe visible violations 
(2) answering citizen complaints (3) 
plant inspections (4) making recom- 
mendations for correcting air-pollut- 


a. 
PROPOSED INSTALLATION of a boiler in one of the member com- 
munities is examined in drawing stage by authors Jutze and Gruber 


ing emissions and follow-up on the 
recommendations. Additional  serv- 
ices, not specified in contract but in- 
herent in any agreement of this kind, 
must certainly be inspection and ap- 
proval of plans for new industrial or 
commercial installations in member 
communities. An air-quality measure- 
ment program would be necessary 
throughout the District. 
Controversial part of the plan was 
ordinance regulations. Reference to 
this was specifically omitted from the 
contract agreement—it had to be a 
matter for decision by the individual 
governments. However, it was obvi- 
ous that a uniform ordinance would 


be needed and one has been adopted. 


In a nutshell, the Metropolitan 
Air-Pollution Program provides the 
specified and fringe services men- 
tioned plus engineering consultation 
in connection with existing or po- 
tential air-pollution problems to all 
member communities. All information 
resulting from patrols, investigation 
of complaints and recommendations 
for correction is turned over to the 
community government concerned. 
Actual enforcement of recommenda- 
tions is up to the community. 

Program is quite successful. The 
majority, not all, of neighboring 
communities originally invited are 
participating. We believe the others 
will join us in due time, Program’s 
effectiveness speaks for itself in the 
significant reduction in atmospheric 
pollution since it was instituted. 
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Control program uses patrol, investigation report forms 


METROPOLITAN AIR POLLUTION PROGRAM 
INDUSTRIAL SURVEY QUESTIONNAIRE 


Ogte 
Nome of Compony Hyer. -Broering Mig. 
Address of Compony:_ £400 Beekman 
1 Monufocturing Machine Too/s _ 
2 Avg. Daily Production /Yeor 


Mach — fons 


3. Fuel Consumption: Consumation jon 
Gals 
4 Row Material Use y Storage 
5. Process Woste Amount/Day Wost ” Treotment or 
rinding dust "2000 ‘Mech fube callech 
rinding du ch ube collector 
_ use 
Sand Handling - Wet scrubber _ 


6. Are there ony future pions for changes in production 
quantities or processes, woste recovery, other, that 
might chonge any of the above ? None 


7 Plant Location _Semi- industrial 


8. Name Title Person Questionnaire 


9 


QUESTIONNAIRE shows plant air-pollution potential level 


Officials of all communities in the Metropolitan Air- 
Pollution Control District are consistently informed of 
conditions by reports submitted by the Control Officer. 
These forms are representative. 

Questionnaire, left, gives District overall picture of 
plant operations and pollution potential. 

Complaint investigation, center, gives story on 
nuisance alleged by resident of town in District. 

Patrol report and map, below, submitted periodically 
by Control Officer shows route taken by him through 
the District. Notes indicate what he observed and what 
action he took, if any was needed. Follow-up checks 
are always made on severe violations. 


1 
0:90 FM, thy camilatet ares | ie. { 
of 10 tm the affected areas, Hote 


Rr, Pete, PL. Pore, of the Be to 


process vente for proper use ef agent ant ag other 


of ster. Tine ~ 920 I etaped in the ares until 


the ater of the agent weed evident threngheut 


the aren, oA Level, 


COMPLAINTS from residents in District are fully checked 


_ 
9 


11/18/59 {Glendalei 
Time: 8% TA 


weather: Ovest-Cold-Wx-N/10 -12. \/ 
Observotions: 
2. US. truck. #4.0p.-92? Verb. warn. ; 

3, Gam lnd- #4 min. apy 

4. Amer. Drugs-seu | Ae ' 


Li 


PERIODIC PATROLS are made throughout the District by Control Officer. Report shows route and findings 


POWER * JANUARY 1960 * PLANT MAINTENANCE AND MANAGEMENT SECTION 


i 
: 
METROPOLITAN AI POLLUTION PROGRAM 
= 
| 
{fer 
agers 
Be 
N 
is 4 ' 
Manor | ' 
St. Bernard 
‘ 
175 


Falling-notch principle 


FALLING! After 6'4 lb of dynamite explodes, this 125-ft brick 
stack has a narrow 36-in. margin to clear the boiler-house wall 


Thar she goes! 


lays the stack on the line, 
pinpointing its fall 


DOWN! Crown strikes barrier as planned; entire length frac- 
tures. Margin for error was tight but pinpoint fall worked 


By W F HALLSTEAD 


Dynamiting obsolete stacks is quick, safe and economical 


W hen heating-plant modernization at Langley Air Force 
Base in Virginia made the existing 125-ft chimney obso- 
lete, the razing job was given to a dynamiting firm. 
Reasons for this were three-fold: (1) felling stacks by 
explosives is quick, requiring just a few hours instead of 
days (2) it’s economical because of the brief work time 
involved and the lack of elaborate preparation and (3) 
it’s safe—in the hands of an expert. 

Burnbrae, Inc, a Baltimore company specializing in 
controlled dynamite demolition, felled the Langley stack 
in just one afternoon, using the “falling-notch” principle. 
This is the method a lumberjack uses to fell a tree: a 
wedge-shaped cut is blasted in side of stack in desired 
direction of fall, and down she comes. 

Langley stack was in the ell of the boiler house. 
Clearance during the first part of chimney’s downward 
swing was a mere 36 in., but that’s not all. After the 
falling stack cleared the boiler-house wall, it was to strike 
ground directly between a wind-tunnel building and a 
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small structure housing a number of delicate instruments, 
above right. So it was no job for an inexperienced 
powder man. This firm has many successful dynamite- 
demolition projects to its credit including razing an 8- 
story building. That was done in one shot in a crowded 
downtown section of Washington, D.C. 

Where the crown of the Langley chimney was expected 
to strike, a soil barrier was placed to prevent the bricks 
from scattering. First the stack’s base was drilled with 
36 carefully spaced 14-in.-bore holes. Each was loaded 
with less than 14-lb of 40% Du Pont Special Gelatin 
primed with a millisecond delay electric cap. Millisec- 
ond-delay caps spread individual firing times of the 
charges over a brief but important interval, holding 
concussion and throw of debris to a minimum because 
no two charges go off at precisely the same instant. Old 
railroad ties laid against base prevented flying debris. 

Gusts up to 30 mph swept across the Base as the expert 
connected lead wires to his blasting machine. He waited 
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Telescoping principle 
brings her down into one neat 
pile of fractured rubble 


for a lull, then popped the dynamite. The railroad ties 
barely moved and just a slight tremor shook the stack. 
Then stack began to list. It gained speed, sailed cleanly 
past the boiler-house wall and crashed to the ground 
precisely along the predicted line of fall. Its crown struck 
the soil berm. Total working time: 5% hours. Total 
explosive used: 61% lb, hardly more than a handful. 

As for safety, Burnbrae’s president, Jack Loizeaux, 
has this to say: “Standard chimney razing with jack- 
hammers means that you've got to build scaffolding. Then 
you must put a crew ‘way up there to strip the stack 
course by course. Taking the same stack down with dyna- 
mite keeps everybody's feet right on the ground.” 

Key to successful stack dynamiting is accuracy of 
fall. Burnbrae, one of the very few dynamiting firms fully 
insured by American companies, once dynamited a 150- 
ft stack at St. Johns College in Annapolis six feet from a 
main building on campus, Shortly after, they were award- 
ed a 2-chimney contract at Crownsville, Md. State Hos- 
pital. First stack, a 150-footer eight ft from one of the 
hospital buildings, was dropped into a small cleared 
area. Second stack, 175-ft high and 50-ft distant, was 
toppled into the same windrow. Firm has felled several 
chimneys in a Baltimore redevelopment area and a 62- 
year-old brewery stack in Rossly, Va.; they razed what 
was reported to be the tallest stack in the East, the 250- 
ft chimney of the old Fleischmann Yeast Company plant 
northeast of Washington. 

On the Fleischmann job, Loizeaux evolved a new 
technique. By placing charges of equal strength com- 
pletely around the circumference of the towering struc- 
ture, he neatly telescoped it into the available space. As 
the many small charges were fired, stack simply dropped 
straight down into a compact pile of well-fractured rubble. 

None of these jobs took more than a few hours of 
preparation. Actual demolition time, blast-off to ground, 
is a matter of less than ten seconds. Technique is a fan- 
tastic timesaver, and adding to its efficiency is the fact 
that debris is invariably ready for immediate loading. No 
further fracturing is needed. 

Modernization of the Langley-AFB heating plant is 
typical of recent plant improvements requiring stack re- 
moval. Old chimney was replaced with four 40-ft metal 
stacks equipped for induced-draft operation. Masonry 
chimney was built in 1943, but within 16 years it was 
obsolete and had to come down. It took an experienced 
blasting firm to prove once again that there is no quicker, 
safer or more economical way to raze a stack than with 
a well-placed charge of dynamite. Yep, thar she goes! 
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CLEANING is done by shot cascading over tube surfaces 
and ricocheting from tube to tube, removing scale particles 


NOTEBOOK 


Disengaging 
lank 


Retorder ——__| 


Tubes 
Verticol 
Uift=88 ft 
Air from 
oir heotes; 175 F 
Blower id 


Accelerotor 


SYSTEM may include blower, accelerator, vertical lift, dis- 
engaging tank, retarder and distributor, depending on its job 


Here's how system works 


Trregularly shaped steel shot cascades over tube surfaces 
while boiler is in operation, ricocheting from tube to 
tube. This helps clean areas often impossible to reach 
completely by conventional methods: tubular air heaters, 
horizontal superheaters, reheaters and economizers. Areas 
tending to foul rapidly can be kept clean by increasing 
length of shot cycle without disturbing boiler operation. 

Idea is to keep deposits off so thermal efficiency isn’t 
affected, instead of removing deposits after efficiency is 
down. System is dry, so dew-point of gases isn’t affected; 
corrosion is minimized. 

Falling shot bounces against fouled areas and cascades 
and ricochets through vertical tubes, removing deposits 
in small particles, Gas stream carries away most of the 
ash. Heavier particles fall into hopper and recirculate 
with shot until broken fine enough to pass out with gases. 
Velocity of falling shot is enough to clean but not abrade 
or injure the tubes. This is most important. 

System has a series of distributors, above center, which 
spread shot. Fallen shot is collected in a hopper below the 
heating surfaces, then pneumatically conveyed to top for 
recycling. A disengaging cartridge separates shot from 
lifting air, then shot passes through tank into storage. 
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Before installing shot system, here are things to 
consider: Shot cleaning is restricted to vertical heat-ex- 
changer sections. You must provide enough space beneath 
the hopper for installing the shot-cleaning pressure tank 
on the high-pressure lift system or shot valve and venturi 
accelerator on the light-phase system, right. You must 
have a clear space next to the boiler for a vertical run of 
lift line, a clear area at top for installing needed disen- 
gaging equipment. 

Type of system used on a heat exchanger depends on 
quantity of shot needed, frequency of lifting cycle and 
space below hopper for installing equipment. 

Shot cleaning has many advantages when used in 
boiler sections with temperatures below ash-softening 
temperature: (1) same quantity of shot will clean entire 
vertical section regardless of height (2) boiler height may 
be reduced by removing cavities normally needed for 
conventional cleaning (3) system needs no platforms or 
galleries around boiler (4) you may reduce aisle space 
between boilers (5) cleaning is often superior to usual 
methods. Now let’s take a look at various types of shot- 
cleaning systems available for today’s boilers. These 
three systems made by Diamond Power Specialty Corp. 
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shot-clean your boiler tubes 


bis engaging 
cartridge 


Wear loteral 


disengaging / 


cartridge line 


line 


Hopper. 
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Shot volve 7) 


Hopper 


Elvtriator - 


Check valve - 


~ Pressure 


By STEVE ELONKA, Associate Editor 
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LIGHT-PHASE-LIFT system has a venturi PRESSURE-LIFT system has constant-diam- HYPERFLOW-LIFT system utilizes force of 


accelerator and valve to control shot rate 


/nitio/ 


boiler 


operotion 


eter lift line and pressure tank as shown high-pressure fluid in varying-taper line 
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DRAFT LOSS across tubular air heater increased due to plugging until cleaned with shot. Now loss is minimum and uniform 


And these are various lift systems 


Light-phase system feeds shot into the venturi accelera- 
tor. Venturi admits shot into gas stream at rapid initial 
acceleration. Shot is conveyed to disengaging tank by 
heavy-duty blower, connected for positive pressure or for 
suction lift. (Latter gives better venturi operation because 
of constant negative pressure at throat.) Disengaging 
cartridge causes shot to impinge upon a bed of shot. 
Pressure-lift system has shot falling through a check 
valve into a pressure tank. Valve is closed at start of lift- 
ing cycle as high-pressure air, gas, steam, etc enters tank. 
Shot is forced into a high-pressure lift line at tank’s bot- 
tom. As shot moves up pressure decreases, expanding 
lifting medium, Near top of line, expanded volume of 
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lifting medium separates the shot. Slugs of shot then 
move at high velocity. Lifting pressure needed is between 
1.25 and 1.5 psi per ft of lift, depending on length of line. 

Hyperflow system, sketch, uses high-pressure air, 
gas, steam, etc. Shot leaving hopper falls through a check 
valve into pressure tank. Valve is closed only during lift- 
ing phase of shot-cleaning cycle. 

Shot flows up line as a compact bed to give high flow 
rate with low solids velocity. Gas velocity in the line 
varies between 200 and 800 fpm. Lifting pressure needed 
is about four psi per ft of lift line. Required amount of 
lifting medium naturally depends upon shot rate needed 
to clean a particular heat exchanger. 
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Ten ways to keep 
pneumatic controls 
trouble-free 


By C A GUSTAFSON 
Manager, Technical Service Dept 
The Powers Regulator Company 


Regular maintenance of pneumatic tempera- 
ture-control systems is the best guarantee of 
satisfactory comfort control. Too often, peo- 
ple blame controls for poor operation when 
the real cause is poor maintenance prac- 
tice. To get top performance from your sys- 
tem, follow these steps 


hy) Check thermostats once a year 5 
with reliable thermometer. Allow 
five to ten minutes for thermometer 


Clean traps and strainers on 
steam-heating systems at least 


1 Check solenoid valves yearly for proper opening and 
closing. Some valve noise or humming may be cor- 
rected by cleaning plunger and pole faces. In general, 
relays require little maintenance. When adjustments are 
made, use a reliable 4-in.-diameter, 0- to 30-psig test gage. 
For fast trouble-shooting, learn to isolate failures. 
Overheating or overcooling may mean control malfunc- 
tion while underheating or undercooling usually does not 


Bleed air vents on hot-water heat- 
ing units twice each heating sea- 


to adjust to room temperature. Keep 
spare unit on hand to speed servicing. 
Prohibit control adjustments by room 
occupants, keep covers in place. Con- 
tinual adjustment hampers control 


yearly. Check operation of trap be- 
fore heating season and make peri- 
odic check during operating season 
for excessive steam blow or valve 


hangup. Clogged strainers during 
heating season mean water problem 


son to allow escape of trapped air. 
These vents usually are installed at 
high points in water lines. If air 
bubbles accumulate they can prevent 
water from circulating freely. Con- 
trols can’t compensate for blockage 
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y] Check dampers and motor drives 

at least annually, preferably be- 
fore heating season begins. Watch 
for binding, loose linkages, freeness 
of operation and proper closure. 
Blade and linkage bearings should 
be oiled with SAE-20 oil. Check 
rubber or metal bellows for leakage 


Check valves for tight shutoff 

and ease of operation, If failure 
occurs, remove valve and check disk 
and seat for foreign particles and 
wear. Replace worn disks immedi- 
ately to prevent damage to valve seat. 
Lubricate valve packings with a few 
drops of oil and graphite each year 


Lubricate stems of diaphragm 

valves once each heating season. 
To adjust lubricator, back off pack- 
ing nut, tighten lubricator nut until 
packing nut can’t be loosened further 
with fingers, then tighten packing nut 
into valve bonnet finger-tight. Check 
periodically for valve-stem binding 


g Service the air compressor once 

every three months. Remove and 
clean air-intake filter, lubricate com- 
pressor, check drive-belt tension. Ex- 
amine commutator and brushes on 
single-phase motor for wear. To pre- 
vent rusting, compressor should be 


kept operating during the off season 
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Check set point on mixed-air 

thermostats to insure adequate 
ventilation cooling (55 F is com- 
mon). If unit fails to hold proper 
temperature, check calibration in- 
structions before adjusting. Also 
check the temperature elements con- 
nected to thermostat for malfunction 


Drain moisture, sediment from 

compressor air filter oncea week. 
Check reducing valves and sediment 
traps for proper operation. If air 
pressure to equipment drops look for 
leaks in air lines. If tank pressure 
drops with line shut off, check relief- 
valve operation, piston compression 
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TEST CURRENT resulting from application of a direct voltage to 
insulation is the resultant of three different component currents 


INSULATION of 2300-v armature shows different behavior before 
reconditioning (test 1) and after (test 2). Steps are one minute 


Why test electrical insulation 
with step-voltage dc? 


Because you can learn much about actual in- 


sulation condition. Here are the facts on run- 


ning this test the right way 


Of the many ways to find present condition of insula- 
tion and predict its probable future behavior, de dielec- 
tric tests are getting most attention today. Manufacturers 
have put a variety of step-voltage testers on the market, 
some simple, others more complicated. They all produce 
voltage which can be selected at several values, and meas- 
ure the small current flowing when the insulation is un- 
der test. Two basic designs are: (1) rotating generator 
in conjunction with crossed-coil ohmmeter (principle of 
insulation-resistance megohmmeter tester) providing up 


By NORMAN PEACH, Associate Editor 


to six voltage steps and (2) h-v transformer and rectifier 
with a voltmeter and microammeter, giving you continu- 
ously variable voltage by varying transformer primary 
voltage. General requirements for test equipment are 
discussed in AIEE publication No. 62, Recommended 
guide for making dielectric measurements in the field. 
See Power, March 1959, pp 210-211 for other tests. 
Step-voltage tests are made by applying de voltage 
across the insulation—connecting one polarity to the 
conductor and the other to ground (motor frame, cable 
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sheath, etc) in definite steps between minimum and maxi- 
mum values, and plotting readings as megohms or micro- 
amperes. Condition of insulation is interpreted from 
shape of resulting curves. In sketch, near left, dotted 


lines represent equivalent operating voltage level (\/2 X 
2300 = 3200 v) and 60% of proof-test voltage, a gen- 
erally accepted maximum for maintenance tests. Each 
voltage step was applied for one minute before recording. 

Interpreting readings requires knowledge of insu- 
lation behavior under stress. This has been the subject 
of much careful research, adding to usefulness of de di- 
electric tests. Let’s look at some fundamentals, 

Current observed in a test is the resultant of three com- 
ponent currents, leakage, capacitance, absorption currents. 

Capacitance current results from geometric capaci- 
tance of equipment being tested. A motor, for example, 
has winding as one “plate” of a capacitor, the insulation 
as the dielectric, and the surrounding core and frame as 
the other “plate.” In a long cable or large machine this 
capacitance will be considerable. Expression for capaci- 
tance current is « ~“®°, where « is natural logarithmic 
base, R is resistance of test circuit in ohms, C is the geo- 
metric capacitance in farads and ¢ is time in seconds, 
This current decays to zero at a rate depending on R and 
C. In exceptional cases it may take more than a minute 
for current to decay to an insignificant value. 

Absorption current is the component resulting from 
various polarizations within the insulation itself. It may 
be thought of as resulting from a sort of internal capaci- 
tance which causes the dielectric to charge slowly. Most 
important of the polarizations causing absorption cur- 
rent occurs at the interfaces of materials in a composite 
insulating structure such as mica and resin. Another 
polarization results from polar molecules in some types. 

Decay of absorption current as the dielectric charges 
is expressed by At", where A is the product of severa! 
factors determined by the equipment under test, ¢ is time 
in seconds and n is absorption rate, which ordinarily 
ranges between zero and one. 

Charging, or storage of energy, by the dielectric is a 
much slower process than storage of geometric capacitance 
energy. Discharge is also slower. Briefly shorting the in- 
sulation after a test may discharge the capacitive energy, 
but not the absorption energy. A supposedly discharged 
machine may later be found to have a dangerous charge. 
To be safe, keep the short circuit on the insulation for 
at least as long as the test voltage was applied and pref- 
erably about four times as long. 

Leakage current levels off rapidly to a value V/R, far 
left. This current results from conduction through the in- 
sulation or over its surfaces. It is the steady-state com- 
ponent which remains after the capacitive and absorption 
currents decay to insignificant values, the most important 
component when evaluating insulation condition. 

If leakage current is relatively small, however, the ab- 
sorption current can be readily observed. With a constant 
voltage, a continually decreasing current (after capaci- 
tance current has disappeared) proves leakage current is 
negligible. Relative magnitude of absorption and leakage 
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currents, expressed as the ratio of sum of these two cur- 
rents at ten minutes to their sum at one minute, is basis 
of the dielectric absorption or time-resistance test (see 
Power, July 1956, pp 118-119). 

When making tests by the step-voltage method without 
complete discharges between steps, don’t forget that total 
absorption current is the sum of all absorption currents 
resulting from all voltage increments. If absorption is 
still in progress at end of step 1, it continues, but also has 
added to it the absorption current resulting from voltage 
difference between step 1 and step 2. Interpretation will be 
easier if you keep voltage and time steps uniform. 

Step-voltage tests depend on interpretation of leakage- 
current behavior. Theoretically, leakage current should 
be constant with time for any given value of applied 
voltage. Steady leakage current indicates that insulation 
can withstand the test voltage; leakage current increasing 
with time at a constant voltage warns that insulation may 
be damaged if test is continued at that voltage. Leakage 
current for insulation that is dry, clean and free of voids 
should be constant with time and should increase at each 
higher voltage level according to Ohm’s law (as voltage 
is increased to higher levels the rise in current may be 
somewhat greater than proportionate increase in voltage) . 
Condition of insulation under test is evaluated in terms 
of magnitude and rate of rise of leakage current as in- 
creasing voltages are applied across the insulation. 

Insulation tests can tell you: (1) likelihood of im- 
pending failure (2) need of reconditioning to prolong life 
and (3) long-range trend of progressive deterioration. 
A proof test is usually conducted to determine likelihood 
of failure; a prescribed voltage is applied for a prescribed 
time, considered minimum for equipment to remain in 
service, The step-voltage method as a proof test has the 
advantage that insulation behavior can be observed and 
test stopped before specified proof value if rate of leak- 
age-current change appears to be getting out of hand. 

Need for reconditioning may be indicated clearly 
by increasing leakage current, decreasing insulation re- 
sistance (see curve for test 1). Restoration of insulation’s 
linear-resistance curve by reconditioning the machine is 
clearly shown. Step-voltage method can be used at (1) 
voltages below rated voltage of apparatus to detect ex- 
cessive moisture and dirt and (2) rated or higher voltages 
to detect more serious deterioration requiring more ex- 
tensive reconditioning. First is particularly important 
for insulation in rotating machinery. Cleaning and dry- 
ing indicated by a low-voltage test should be done be- 
fore higher voltages are applied. 

Progressive deterioration is determined by periodic 
tests and comparison of curves obtained across a number 
of tests. Interpretation depends upon observing increas- 
ing nonlinearity of the curves as the step voltage is in- 
creased, even though reconditioning measures have been 
taken to restore insulation characteristics. 

Interpretation, of course, requires judgment and ex- 
perience on the part of the person making the test, and 
above all an understanding of the general characteristics 
of insulation. For best results, tests should always be 
made by the same man so he can accumulate “know-how.” 
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No. 43: OSCILLOSCOPE 


Y position 


Intensity 


Sync selector 


External sync 


Oscilloscope troubleshoots 
electronic-control circuits 


Focus 


Sync amplitude 
Sawtooth test signol 


input 


Line-frequency test © 
signal Sweep vernier 
Y selector 
input 
Y 
Ground _ \ 
selector 
Y amplitude x amplitude 
7 “Power switch 
Sweep ronge Power indicator 


CATHODE-RAY oscilloscope is often best instrument to 
locate troubles in electronic-control circuits. Wave shapes 
on screen give you clues to cause of circuit malfunction. 

is easier to operate than it looks. X and Y 
position knobs permit adjustment of trace’s location on 
screen. Focus controls sharpness of the trace and intensity 
controls brightness so you get a good “picture”. X selec- 
tor and X amplitude knobs let you adjust horizontal 
dimensions of trace and Y selector and Y amplitude let 


you adjust height. Sweep range and sweep vernier are 
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coarse and fine adjustments to input frequency—if sweep 
setting is 14 input frequency, two cycles will appear on 
screen. The pattern stands still at proper sweep setting. 

Sync selector is control for synchronizing signal keep- 
ing "scope in time. Usually an internal or line-frequency 
sync signal is sufficient, but external sync-signal generator 
may be used. X and Y input terminals are commonly 
used; other terminals come in handy for specific tests. 
Terminals for changing connections to modify perform- 
ance are usually on a panel at rear of the oscilloscope. 
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] INPUT SIGNAL iis usually obtained from a volt- 
age divider made of calibrated resistors. Voltage 


at "scope terminals is a definite proportion of cir- 
cuit voltage. Current can be measured if Ry is 
a suitable shunt and Ry, represents impedance 
of the circuit itself. Choose low-loss resistors 


CALIBRATION of scope is done by applying 
wave of known shape and magnitude, such as 60- 
cycle line voltage. When wave is centered and ad- 
justed as shown, each vertical division equals 1/6 
line volts (peak), each horizontal division equals 


1/12 of a cycle. Test signal then shows magnitude 


"1 21 

FREQUENCY can be determined by comparison 
with a known frequency within a reasonable 
range (say a ratio of 5 or 6 to 1). Known frequency 
is connected to X-X’ terminals and unknown fre- 
quency to Y-Y’ terminals. Resultant pattern indi- 
cates frequency ratio; you can calculate frequency 


CO-ORDINATE axis is usually set to show time 
as distance along X-X’ and voltage or current as 
a vertical or Y-Y’ distance, positive above X-X’ and 
negative below. Possible test wave is shown com- 
pared with an ideal square wave. You can ob- 
serve test-wave shape while making adjustments 


4 PHASE SHIFT can be measured if X-X’ axis is 


calibrated in angles and ’scope is set with a 60- 
cycle sweep synchronized with the line, Each hor- 
izontal division in sketch 3 represents 30 deg. 
Wave above is therefore lagging the sketch-3 wave 
by 60 deg. Don’t change voltage during the test 


6 LISSAJOUS FIGURES shown on screen have a 


number of loops along a horizontal and vertical 
edge to represent freuency ratio. Example: With 
3 horizontal loops and 2 vertical loops, unknown 
frequency is 3/2 of known frequency. If known 
frequency is 60 cycles, unknown is 90 cycles 
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Solutions... 


Galvanic protection 


Electrolytic protection 


Coated steel pipe Impressed 
‘\ (cathode) d¢ voltage 


High - silicon 
cast iron anodes 


fl 


of Coated steel pipe 
(cathode/ 


Weld on patches, check soil 


Salt water, low-resistivity soil, insufficiently protected 
steel pipe and a few ever-present stray electrical currents 
appear to again have provided a severe case of elec- 
trolytic corrosion. 

Corrosion is simply nature in action—the refined metal, 
“iron”, reverting to its native ore, “iron oxide”. 

Further examination of the condenser interior and 
piping will probably show some deep pitting of steel 
waterboxes and evidence of impingement attack in certain 
pipe areas. Extent and nature of both interior and exterior 
corrosion would have to be evaluated for a final solution. 

On basis of limited information available, most satis- 


Socnitical zinc anodes 


What's best way to repair condenser 
cooling-water discharge pipe? 


Vacuum on one of our condensers has dropped grad- 
ually to 26.5-in. Hg. A check of our records indicates 
cooling-water flow is now 65% of its original quan- 
tity. We found trouble was due to corrosion of cool- 
ing-water discharge pipe. Air leaked in, broke the 
siphon and reduced water flow rate. 

Pipe was fabricated of 44-in. mild-stee! plate, as- 
phalt coated inside and out. Unit operates with 
sea water for condenser cooling. Most-corroded por- 
tion lies about seven ft below ground level and five 
ft above sea level. 

We have several questions: Why does the pipe cor- 
rode? What is the best way to repair it? How can we 
prevent the same thing from happening in the future? 
—YL, September Power 


factory and economical way to repair pipe would be this: 
(1) Remove unit from operation, blank off lines, remove 
water, ventilate, safety check and examine interior of 
condenser and piping. (2) Excavate ground from around 
exterior of punctured pipe and other locations appearing 
questionable on interior inspection. Note characteristic 
of ground around pipe. If poor, entire line may have to 
be exposed. (3) Cut out and weld in patches of new steel 
plate in all corroded and questionable areas. (4) Clean 
exterior of pipe completely and then apply a built-up 
barrier coating of polyethylene tape or epoxy resins and 
glass-fiber membrane, (5) After line is tested the backfill 
should be clean clay or crushed limestone screenings. Be 
careful not to damage coating. Don’t use cinders, flue dust, 
foundry sand or rubbish as backfill. 

Installation of a properly designed galvanic or elec- 
trolytic cathodic-protection program will reduce possi- 
bility of this happening again. Sacrificial high-purity zinc 
anodes properly spaced and installed generally are satis- 
factory for protection of coated buried lines in low-re- 
sistivity soils, If coating job is good, only small areas 
where faults or pinholes exist need cathodic protection. 

If YL finds that the entire line is not or cannot be 
protected with a satisfactory coating, some form of elec- 
trolytic system (impressed-current method) will be neces- 
sary to secure the relatively large amounts of current for 
protection of the more extensive areas. In this case high- 
silicon cast-iron anodes are generally satisfactory for 
chloride-containing soils. A suitable dc potential then must 
be impressed by means of rectifier or motor-generator set. 
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... Here's how Power readers would tackle them 


Choice and installation of proper galvanic or elec- 
trolytic cathodic protection should be made by an organi- 
zation experienced in these problems. Only a properly 
designed and installed job will give the protection needed. 


K N Bantu. Broadview. Ill. 


Seal - welded jacket 


if Cortoded oreos 


Patch with epoxy resin 


Problem outlined by YL suggests galvanic corrosion. If 
the condenser tubes are non-ferrous metal, with a good 
salt-water electrolyte, all elements are present for a gal- 
vanic cell. This being the case, corrosion rate for the 
pipe is further enhanced by asphalt coating. 

This may not be obvious on first consideration. How- 
ever it is well known that coating a pipe without leaving 
holidays is an expensive as well as near-impossible task. 
Unless extensive precautions are taken there will be 
minute voids in the coating, salt water will contact steel 
pipe and the galvanic cell is established. What’s more, 
corrosion at holidays is accelerated because all the cur- 
rent that flows is concentrated at those points. 

YL did not mention whether the corrosion was internal 
or external but I would suspect it to be both with the 
internal being the more severe. 

Being a cooling-water line for condensing service, pip- 
ing is probably of considerable diameter, say 24 in. or 
larger. If pipe is small, it could be jacketed with steel 
plate or split pipe sections welded into place (see sketch). 
Care should be taken to remove asphalt for welding. Then 
a new coating should be applied and tested to guarantee 
complete coverage. 

If piping diameter is sufficiently large, corroded area 
may be cleaned and repaired by internal overlaying with 
glass-fiber cloth and epoxy resins. For this approach YL 
had better engage a consultant, since the field of epoxies 
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and similar plastic materials has grown so fast it would 
take a long time for him to determine the best materials. 
Preventing a recurrence of the corrosion may depend 
to some extent upon the method of repair. However, since 
the main piping is steel and corrosion’s assumed to be 
galvanic, logical consideration is cathodic protection. By 
providing either wasting anodes or a controlled impressed 
opposing voltage further corrosion may be avoided. 
C L Boom, Westwood, N.J. 


Select proper pipe coating 


Primary cause of YL’s corrosion problems appears to be 
incorrect coating for operating conditions. 

Other possible causes are: (1) Return pipe may be 
laid in a particularly corrosive wet ground or interface 
of brackish and soft water, or perhaps there is waste- 
water in ground. (2) Inside local turbulences—unlikely 
but possible—after the curves may pull up the coating 
and promote corrosion. (3) Insufficient coating may allow 
stray currents to ground in these areas. 

After patching failed sections, select protection to pre- 
vent further corrosion. Cathodic protection is worth con- 
sidering if application is economical in this case. If pipe 
diameter is large, inside anodes can be provided or both 
inside and outside areas can be protected. An efficient 
coating must be laid on both faces to reduce costs of 
protection. Neoprene compounds are efficient but expen- 
sive. For preliminary tests and application call in a con- 
sulting specialist. 

Apert Yans, Liege, Belgium 


Protect against erosion-corrosion 


YL’s condenser cooling-water lines are apparently victims 
of galvanic or local corrosion, probably the former. He 
has all the required elements for galvanic corrosion: con- 
denser tubing as cathode, sea water as electrolyte and 
exposed areas of discharge pipe as anode. The fact that 
most of the steel pipe is protected merely accelerates cor- 
rosion at exposed points. 

Location of corrosion failure suggests a second cause— 
local corrosion. If pipe area becomes exposed, through 
erosive action at the bend or faulty original coating, 
local corrosion could occur. This type of corrosion shows 
up when relative speeds of electrolyte over metal are 
greater at one point than another. Metal ions accumulate 
where speeds are lower, become cathode areas, Anodes 
form where relative movement is high, causing corrosion. 

In either case pipe must be repaired by welding patches 
at corroded areas. To prevent future problems, apply 
epoxy resin and glass fiber to bend areas as erosion and 
local-corrosion shield. For galvanic protection, install a 
cathodic system. This job is best handled by an expert. 

E E pb, Bedford, N.Y. 
continued 
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More plant problems 


Problem... 


How can we clean our air lines? 


We are faced with the problem of cleaning plant 
compressed-air lines and would like to know the best 
way to remove scale, oil, etc from system. Operating 
pressures are medium (230-1000 psig) and high (1000- 
3500 psig). 

Someone suggested pumping caustic solution of 
1-Ib lye per 18-lb cold water through the system at 10 
gpm for 10 minutes, flushing lines with 1-lb soda per 
10-lb cold water for 20 minutes and drying lines by 
blowing air through them. 

We would like to hear from readers on this or any 
other method of cleaning —JOD, September Power 


Solutions... 


Receiver 6 in. it line {{ Ly 
steam 


We cleaned with caustic 


Cleaning and rehabilitation of air lines in a plant shut 
down for a period of about eight years gave us a problem 
similar to the one described. 

At this facility the low-pressure air system (125 lb) 
extended from compressor station and receiver in the 
powerhouse to far extremities of the plant. Main header 
was 6 in. and the smallest branch lines %4 in. High- 
pressure system (1500 lb) served a rather compact area. 
Investigation revealed the l-p system was contaminated 
with oil, plug-valve lubricant, water, rust and scale. The 
h-p system was only lightly contaminated. 

Extent and configuration of the |-p system indicated 
that a circulatory flushing of main headers, cross headers, 
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Recewer Moin header. 


distribution laterals and equipment lines would be neces- 
sary. Further study revealed that a |-p steam condensate 
system nearly paralleled the air lines and with a minimum 
of disconnection and plugging could be used effectively as 
a return line for circulatory cleaning of air lines. As a 
bonus the return system would also be cleaned. 

An 8000-gal tank car with steam coils was moved to a 
track near the powerhouse for use as a makeup and surge 
tank for the cleaning solution. A 100-gpm 125-psi pump 
and heat exchanger was installed with suitable temporary 
piping between tank and line on discharge side of air re- 
ceiver. Temporary lines were also installed between con- 
densate heater and tank car. In the plant all equipment 
valves were closed and then temporary lines and hoses 
installed between air line and condensate line to permit 
controlled circulation. 

A 23% caustic and water mixture was made up in the 
tank car, heated to 180 F and circulated through the 
system. At first, system lost temperature but later, by use 
of secondary-steam-heated exchanger, a temperature of 
160 F was maintained, Additional caustic was added as 
analysis of solution indicated. 

This caustic solution was circulated for 48 hr. Nearly 
every outlet on the air line was connected to the return 
and flush circulated for two or more hr. 

Afterwards the caustic solution was discharged to 
sewers and entire system flushed with hot water and 
drained. At a few places we found that we would need to 
weld new drain-valve connections into the low places. 
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In the meantime air receiver was hand cleaned and 
inspected. Then air lines were reconnected at the power- 
house and the entire system purged and dried with air. 
Sections of the air lines removed for inspection showed 
them free of contamination. The steam-condensate-return 
line was well cleaned. 

H-p system was similarly cleaned but the nature of the 
piping necessitated numerous temporary hose hookups to 
secure circulatory flushing. 

At this same plant we used a circulatory acid system 
to clean the carbonate from a number of well-water-cooled 
equipment jackets and heat exchangers. 

K N Bantu, Broadview, Ill. 


Use 2-stage cleaning 
If JOD has problems with both scale and oil film a 2- 


stage cleaning program is called for. First step is to 
break down oil and grease barrier; second, acid wash to 
remove scale. 

I have used the following program with good success 
to remove same type of deposit from pipelines and cool- 
ers. I fabricated a large steel mixing tank, totally en- 
closed, with steam coil inside and chemical-loading hatch 
in top. Adding a circulating pump finished unit. 

First, add an industrial detergent to hot water (150 
to 160 F) in the mixing tank to obtain a concentration of 
four ounces per gal of water. Circulate this through 
the lines to be cleaned for approximately half an hr, 
maintaining temperature by admission of steam to coil 
in tank, drain solution, flush system with cold water till 
pH of flushing return matches that of incoming water. 

Second, add hot water to tank, then add sufficient in- 
hibited 31.45% muriatic acid to produce a concentration 
of 12 to 15% by volume. If inhibited acid is not avail- 
able the inhibitor can be purchased separately, and 
should be added to the solution at the rate of 114 gal 
inhibitor per 100 gal solution. Circulate this through the 
system for about two hr, maintaining temperature by ad- 
mission of steam. A hydrochloric-acid titration kit is 
handy for this application, as it will permit you to meas- 
ure concentration of acid in water and indicate if more 
acid should be added to keep concentration at 12%. 
After two hr, or when acid concentration stops dropping, 
drain solution and flush system with clean water at as 
high a velocity as possible until pH of flushing return 
matches that of incoming water. 

One precaution: as acid reduces the scale in the lines, 
hydrogen gas will be liberated. Proper measures should 
be taken around the pump and mixing tank so that no 
source of ignition is present. 


J L Wise, Reading, Pa. 


Acid cleaning is best 


JOD should consult a cleaning service and I rather be- 
lieve he would be advised to use acid cleaning (inhibited 
acid) for an air line rather than caustic. Acid is used 
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extensively for cleaning corrosion scale from oil-process 
lines which I visualize as being not too different. A con- 
sultant would determine the nature of the scale and make 
specific recommendations for cleaning chemicals—this 
would seem to be basic for tackling the problem. A clean- 
ing service will contract to do the job and their fee can 
be charged off to operating expense. This might be pre- 
ferred to purchasing equipment requiring capitalization. 

Another suggestion for JOD is cleaning the line with 
air-blown grit (sandblasting). However the problem of 
freeing the line of abrasive material might be greater 
than the primary cleaning project. 

In the last analysis—why clean the line? A continu- 
ation of the same system will require additional cleaning 
jobs unless the compressed-air source is made oil and 
water free. Perhaps JOD should consider oil-free com- 
pressors with air dryers for a clean-air source or the in- 
stallation of separators and dryers at the point of con- 
sumption for a clean-air supply. 


C L Broom, Westwood, N.Y. 


Your January problems 


How can we quiet our 
air-conditioning system? 


We operate a smal] manufacturing plant on the out- 
skirts of a residential community. Our 1-story build- 
ing houses product-assembly area and general offices. 

Last year we installed centralized air conditioning 
for the entire plant, but something went wrong! Of- 
fice employees complain about rumble coming through 
the ducts, manufacturing personnel complain about 
noise of compressor mounted in their area and even 
plant neighbors complain—about hissing noise of our 
outdoor evaporative-condenser unit. 

We would like to hear from Power readers who 
have had this problem and can suggest ways of quiet- 
ing our air-conditioning system.—BHV 


How can we schedule shift operation? 


We man a small 600-hp 100-psig steam plant with one 
chief and three operating engineers. Steam is re- 
quired continuously except during annual outage. 

Under these circumstances manning charts become 
a headache. For normal operation we can just get 
by, but handling sickness or vacation period has us 
stumped. 

Could Power readers suggest a workable shift 
schedule to fit our needs?—-W AG 


Sit down right now and answer one or both problems. 
We'll pay extra for answers with photos or sketches 
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This rig saved us $10,000 


These photos show a novel mecha- 
nism. It was rigged from odd parts to 
operate on an out-of-round opening 
in the head cover of our old 35,000- 
hp hydro turbine. 

Dismantling for a complete over- 
haul, we found that after 30 years of 
operation the opening or barrel in 
the head cover, where the turbine 
guide-bearing rests, had become oval. 
This caused shaft swing and jumpy 
operation, and we had to renew bear- 
ing liners every six months, a very 
expensive maintenance chore. 

To ship the 50-ton head cover to 
an outside firm who had a 25-ft bor- 
ing mill would have been costly and 
taken too much time. We'd have to 
split the head cover and place its sec- 
tions on flatcars for shipment. 

So instead we rigged up a driving 
unit, top photo, consisting of a speed 
reducer from the head of an old 
special lathe. Speed of reducer sheave 
was 13 rpm; that of shaft, 3 rpm. 

Center photo shows one upper bear- 
ing, which is a bronze bushing placed 
in the 1x6-in. crosspiece bolted to top 
of head-cover opening. You can see 
method by which electrical current 
was conducted from a stationary to 
a rotating element. Steel disk was 
fastened with fiber screws. Photo 
also shows carbon brushes and cable 
carrying current to grinder motor. 

A main bearing was mounted on 
1x6-in. crosspieces inside the cylin- 
der. Ball bearing was installed here 
to assure precision operation. Shaft 
size was increased from two to three 
in., and adjustable grinder motor 
mounted on an arm rotated with 
shaft. 

Bottom photo shows lower thrust 
bearing and a ball bearing mounted 
on its supporting brackets. 

Time taken to prepare this contrap- 
tion was one week; time taken to do 
the job, four days. Time saved on 
job was one month, and cold cash 
saved was in the neighborhood of 
$10,000, considering head-cover dis- 
mantling, loading, freight and so on. 

You may be interested in how we 


established a true center. We used 
a machined spigot on top of the head 
cover. A bracket was installed to 
support a plumb bob on a piano wire. 
Then running in long inside mikes 
and an earphone in series, we easily 
determined the true center. This de- 
vice won't come as much of a surprise 
to old erectors in the hydro field. 

W Bucxsuee, Shawinigan S, Que. 


Here's a jet thrower 
for cleaning jobs 


Detergent. 
in 


We get good results cleaning our 
trucks, bulldozers and machinery 
parts with this device. It throws a 
stream of 165- to 170-F hot water and 
detergent mix 35 to 40 ft. When 
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your tricky design and maintenance problems 


operating with insufficient water it 
won't pull the detergent mix due to 
loss of vacuum; instead it pops and 
sputters to warn the operator. 

When operating properly there’s 
no backlash or whip. But the gadget 
does need at least 75 psi of steam 
to work right. 

Hose on the left is for detergent. 
It’s a 44-in. x 25-ft cheap plastic hose. 
Open end is in a barrel of detergent 
mix. A 14-in. needle valve lets opera- 
tor control the detergents. 

Center hose is for steam. It’s a 
%-in. x 25-ft, 150-psi wire-imbedded 
rubber hose, pliable and easy to han- 
dle. Hose on the right carries the 
water supply; it’s a %4-in. x 25-ft 
rubber garden hose. Water pressure 
of 10 to 15 psi is needed for proper 
operation on this side. 

Handle is a short length of thin- 
wall conduit, bent to shape and 
drilled at each end. One end bolts 
onto the boss connection of the steam 
hose, see photo, opposite page. 

W Suaw, Cliffwood Beach, N. J. 


How about stretching 
condenser tubes? 


On last summer’s west coast trip I ran 
into a neat way to extend life of con- 
denser tubes. In the plant I visited, 
only inlet end of the tubes had 
eroded. Rest of the tubes seemed to 
be in good condition. 

So a tube stretcher was made to 
screw into the thin end, while a 
wedge was driven into other end to 
keep tube from being disturbed. Then 
an air-operated impact tool was used 
to stretch each tube about six in. 
Stretched piece was quickly cut off 
with a tube cutter and the tube end 
rolled into the tube sheet. Entire con- 
denser was done in this way about 
three years ago. As a result, it’s been 
operating like new. 

On my return to New York, I 
called my friends at the Condenser 
Service Co. They told me they first 
used this method back in 1935, They 


STEVE ELONKA, Associate Editor 


What would you have done? 


A small Colorado town got its water supply from several wells near 
a river. The pump motors were on a platform just above the normal 
water line in each well. 

Each pump had a starting compensator, with three porcelain cut- 
out bases in a metal box. And each was equipped with 200-amp 
renewable fuses. So far, so good. 

I had been told that a motor had burned up because it had been 
running single phase too long. When I visited the plant, I noticed 
several bulged cabinet boxes and some broken cutout bases on the 
scrap pile. These didn’t look right, had me guessing. 

The operator anticipated my question. “Yeah,” he said, “we lost 
one motor but it'll never happen again.” 

One of my eyebrows must have twitched because he hastened to 
explain. “I filled all them fuse cartridges with black gunpowder. 
Now when a fuse goes out it blows the whole damn works off the 
post and shuts the well down.” 

This is such a highly dangerous phase-failure indicator that I 
couldn't believe that any operator would be stupid enough to try it. 
What would you have done—besides getting out of there fast? 

B Suarer, Denver, Colo. 
Epitor’s note: Mr Shafer is 100% correct. I’m printing this inci- 
dent only to show that truth is stranger than fiction. But I can’t 
help but think that something besides those cabinets must have been 
badly bulged and warped—tike that operator's head, for example. 


built special tools to stretch all the 
tubes of a condenser at one time. 
But before deciding to stretch them, 
they would remove sample tubes— 
split them up the side and open them 
flat. A careful inspection then indi- 
cated whether the tubes were in good 
enough condition to be stretched. 
How long can you stretch a tube? 
About 50%—a 12-ft long tube was 
stretched to 18 ft before it snapped. 
Of course that’s a destructive test and 
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the tube reduces in width as it’s over- 
stretched. But a 6-in. stretch on a 
12-ft tube has no bad effect. 

Don’t get too excited about this 
method of ‘renewing’ your tubes, 
though. The Condenser Service Co 
people tell me that they have given up 
this method of repairs because they 
seldom find a condenser with all the 
tubes in good enough condition to 
warrant a stretching operation. 

Steve ELonKa 
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Detail A, relay positions 
oy 1° Ge eb 


Time clock, thr 
on, 23 hr off 


To 


Toggle switch 
(for testing) 


Guardion IR-RC-100-115GR 
relay or equal (d-p,d-?, 
rachet type) 


117-0 0¢ 
1725-rpm motor 
Automobile 
generotor, 12 v 
(2-brush type) 


Novel regulated charging system for 24-v battery pack 


We faced a tough problem in keep- 
ing standby diesel-electric-generator 
starting batteries at right level of 
charge. Units were in remote areas 
and operated unattended. In case of 
a commercial power failure the stand- 
by generator was supposed to start 
immediately. 

Dry-disk rectifiers were used to 
charge the four 6-v batteries from 
commercial power. They were con- 
nected in series to provide 24 v to 
our diesels’ starting motors. No pro- 
vision was made in the original de- 
sign to control charging rate. As a 
result, overcharging shortened bat- 
tery life and lessened the depend- 
ability of automatic starting. We had 
to make weekly trips to the remote 
locations to replenish water evaporat- 
ed by overcharge. 

We tried to find a commercial reg- 
ulator to meet our needs, but none 
could be located. As an alternative I 
devised a charging system using low- 
priced available equipment as shown 
in sketch. This system uses a 12-v 
generator and regulator for charging 
the 24-v system through a unique 
switching arrangement. Batteries get 
heavy charge when needed and re- 
duced charge rate as they approach 
full charge. Also, a 5-sec delay, nor- 
mally closed thermostatic relay can 
be used in circuit to remove relay coil 
from circuit after motor starts. 


192 


Electric motor and relay receive 
power as the time-clock contacts 
close. At instant power is applied, 
ratchet relay changes position, per- 
mitting one 12-v section of the bat- 
tery pack to be charged. Rate of 
charge is determined by state of bat- 
tery section in circuit. After a preset 
time the time clock disconnects power 
source and generator stops. When 
time clock repeats the cycle relay 
again changes position, placing other 
section of battery pack in charging 
circuit. Here again regulator pro- 
vides only rate of charge needed. 
Cycle of l-hr on and 23-hr off is 
optional and may be altered to fit 
individual need. 

Mount motor, generator, regulator, 
time clock, ammeter, toggle switch 
and relay on %-in. plywood base. 
Enclose relay in a metal box. Be sure 
to use No. 10 stranded wire for 12-v 
circuit. Use No. 14 wire in conduit 
for the 117-v circuit. 

JG SHannoutzer, Minneapolis, Minn. 


Did you know... 


that license requirements for station- 
ary engineers in the U.S. and Canada 
and those for marine engineers have 
been surveyed? They now fill 57 
pages of the new McGraw-Hill library 
Standard Plant Operator's Q & A. 
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boner... 


One of the costliest boners that I have 
ever seen happened while I was a boil- 
er inspector for an insurance firm in 
Philadelphia. 

An old chemical plant had a Hrt 
boiler for process steam. Because very 
little of the condensate returned to the 
boiler, considerable raw makeup water 
had to be used. That naturally called 
for large amounts of chemicals for 
treating the raw water. 

Compound tank was about 10-ft 
above the feed pump, with its outlet 
hooked into the suction side of the 
pump. To charge the tank, operator 
would crawl up the ladder and dump 
a bucket of compound into the open 
tank. This was done about once every 
twelve hours. 

Evidently the suction line got 
plugged from the soda ash and phos- 
phate compound dumped into the 
tank, so the dose was increased by the 
operator. But he didn’t bother to look 
over the rim of the tank to see if the 
compound was leaving the tank. 

The boiler naturally started to scale. 
After about three days the plugged 
line cleared by itself and overloaded 
the boiler with compound. Result was 
that for the next few days chunks of 
scale formed where compound settled 
on the lower shell. This caused bulged 
sheets and leaky seams. 

When I inspected the boiler, the 
daily boiler-water tests in the log book 
and the bulged sheets and leaky seams 
told me the story at one horrified 
glance. I explained the probable cause 
to the general manager. But he just 
couldn’t understand why they had 
trouble since the operator did dump 
in the chemicals at regular periods. 

To prevent damaging the new boil- 
er, I had the chemical tank lowered 
and a light placed above. Since then 
I’ve made sure that chemicals fed into 
condensate systems get into the boiler. 

J McDonnet, Boston, Mass. 
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BLACK & VEATCH 


Consulting Engineers 


Electr! oity— Water-tewage— Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


1500 Meadow Lane Pkwy, Kansas City 14, Missouri 


J. E. SIRRINE COMPANY 


PROFESSIONAL 


SERVICES 


BURNS & McDONNELL 
Bugineers — Architects — Consultents 


4600 E. 68rd St. Trafficway 
Kansas City 41, Missouri 


PETER F. LOFTUS CORPORATION ALDEN 5S. STILSON 
Design ond Consulting Engineers 


Electrical « Mechanical + Structural 
Civil « Nuclear + Architectural 
First National Bank Building 

Pittsburgh 32, Penngyivanisa 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Design and Construction Sup 
Mechanics! « Electrical « Nuclear 
Senitary « “hemleal Laboratory 
Business and Keonomie Researeh 
New York Reading, Pa. Washington 


CHAS. T. MAIN, INC. SWANSON, WRIGHT & CO. 
CONSULTING BNGINEBRS ENGINEERS, LTD. 
Design—Constructign Management Consulting Bagineers 
Industrial ona ‘Process 


Bosten. Mass. Charlotte, N. C. 2210 West 12th Ave. Vancouver 9, B.C. RE 3-1154 


INTERNATIONAL - 
ENGINEERING COMPANY, INC. 


Eugineers 


Investigations — Reports — Des: 
Procurement — Field 
Domestic and Foreign 
T4 New Montgomery St., San Francisco 5, Calif. 


PIONEER SERVICE TIPPETT & GEE 


& ENGINEERING CO. CONSULTING ENGINEERS 
Consulting and Design Engineers Mechanteal—Electrical—Thermodynamics—8 
8 in Design—Studies—Supervision 
Financing, “Other Operations Plante —Presese 


231 So. La Salle St. Chieago 4 1333 North Second Street Abilene, Texas 


THE KUWIAN CORPORATION 
Bagineers - Constractors - Consaltents 


POWER PLANT SPECIALISTS 
(eam, Hydro, Diesel) 
Utility + Industrial Chemical 


1200 N. Broad st. Philadelphia 21, Pa. 


SARGENT & LUNDY WATER SERVICES LABORATORIES, 


in Office 
615 West 191 Suet New York 27, New York 
Offices aleo in Phila., Wash. & Richmond, Ve. 


ADDRESS BOX NO. REPLIES TO: 
Box No. Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITIONS VACANT 


Power System Dispatcher. Technical education, 
age 28 to 40, to dispatch large generating plant 
loading and 1300 mile transmission system in 
southwest United States. Plants and transmission 
system built since 1950. Minimum of five years 
experience of dispatching work. Send resume of 
education, experience and salary requirements 
to P-2940, Power. 


Fleid Engineer for water treatment sales and 
service. Permanent position with established, re 
spected, and growing company. Engineering or 
maintenance background with interest and apti- 
tude for sales required. P-2964, Power. 


Sales Manager—Fans. Mnaufacturer of fans 
looking for M.E. experienced all phases mechan- 
ical draft fan design and selling for administra- 
tive position with unlimited rtunities for 
salary and management growth. Send resume 
and salary requirements. P-2950, Power. 


g opportunity for 
Project Managers, Project Engineers, and Design 
Section Chiefs experienced in d of heating, 
ventilating, air conditioning, ing, power 
lants. Extremely wide variety of work (includ- 
client contact) with established Midwest con- 
— firm. G 
vancement am. 
sponses paid, All replies will be answered. 
P-3214, Power. 
Wanted—Man for Result's Department. Age 
. High school graduate with two years col- 
no or equivalent, wer plant experience. 
ece 


sory traini 1 be given man selected. 
Write P.O. Box 127, Chamois, Missouri. 


POSITION WANTED 


Engineer—Degree in E. E. 20 years varied ex- 

large industrial plants. Includes han- 
dling entire plant construction and maintenance 
programs. A includes operation and mainte- 
nance of large high pressure steam electric son 
erating systems. on request. PW-3150, 
Power. 
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SEARCHLIGHT SECTION 


PLOY! EQUIPMENT. 
BUSINESS: OPPORTUNITIES OR RESALE 


DISPLAYED ——-RATES—— UNDISPLAYED 


of 10% if full payment is made in advance for 
on request. 


Employment per inch, subject Wanted Sieplayed advertising 
to Agency commission. one-half of above rate payable in advance. 


An advertising Inch ts 4 %” feally on 
8 columns © Box Numbers—-count as one line 


rate is 


PROMPT, EFFICIENT 
DIESEL ENGINE MAINTENANCE SERVICE 


AT YOUR INSTALLATION SITE OR IN OUR PLANT! 
On-the-job repair, overhaul or periodic maintenance for minimum downtime by our 
expert servicemen available on call. Complete stock of replacement parts for all 
makes of diesel engines. 
Inquire about our UNIT EXCHANGE PLAN that avoids costly downtime and can save 
you money. Applies to Fairbanks-Morse model 38D, Cleveland models 278A and 268A, 
GM Electro-Motive Division model 567. 

Write for full information on all maintenance services 


Ine. 50 Church St., New York 7, N.Y. 
Digby 9-4351 


We Buy—Sell—Service and Repair Air TRANSFORMER & PANEL 
Compressors Up to 300 H.P. ‘ew or Used 1500 KVA 4160 to 4800 3 phase Westinghouse 
JOE VEVERKA type = 
1020 BROOKPAAK RD. CLEVELAND | | Westinghouse distribution panel pole 
What Have You To Sell? 2000 a main bus—2-1200A 6-600A branch. 
RES. 902 W. SCHAAF RD. SHOP PHONE INDUSTRIAL ELECTRIC & SUPPLY CO. 
FLORIDA 1-1085 FLORIDA 1-264! 710 N. Main St. Memphis, Tenn. JA 7-1681 


Re 
Consulting Engineers 
Industrial & Mumicipsl Power Piants 
Surveys, Reports, Design & Supervision 
Columbus, Ohio Cleveland, Ohio 
| 
on 
Specialists in Water Treatment 
fer Corrosion Prevention 
140 South &., Ilinois 
4 ¥ 
ag 
| 
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SEARCHLIGHT SECTION 


37 Years Dependable Service 


SLIP RING MOTORS 3 Ph., 60 Cy. 
P. Volts Make Speed 


GR. 
(hoist) 
Whse. 


440/220 


SQUIRREL CAGE 
2200/4000 Eiliott 


SEDP 
K 


22322333 


finan 


a 


3 


CIRCUIT 3 Pole 


Bol. oper. 
1— 400 Amp., R. Smith, 7.5 KV. eutdoor, New 


60/73 
90 


. Dyn. 440 
. EB B 2200/4460 
TRANSFORMERS 60 Cy. 

1—500 kra, Al Ch, volts, ph 
3—500 kva, G.B., 18800—-240/480 V. 

. Mol., 13,806-—2300 V. 
G.B., 13,800-—-2400 V. 
. G.B., v. 
. OB, 18,800— 


4800/2400-240/480 V., Dry 
G.B. 2400—120/240 V., Pye 


GASOLINE—ENGINE GENERATOR SETS 
3--37% kva, 1800 BR, 220 V 3/60, Cont’l.. 6 


onty partial listing 


stepoen HALL co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 


FOR SALE 


1500 KW, 80% Power Factor, 3 phase, 60 
cycle, 2300 volts, 3600 RPM, General Elec- 
tric noncondensing steam turbine generator 
unit, 375 PSIG, 700° FIT, 125% exhoust 
bock pressure, complete with direct connected 
shaft exciter and switchgear. Excellent con- 
dition—avaltable immediate delivery. 


EUCLID ENGINEERING CORPORATION 
909 National City East Sixth Building 
Cleveland 14, Ohio 


BOILER 


COAL PULVERIZERS 


1—Kennedy, Veo 7 clr ball mitt 

integral 
| —Babeoek bali-cing pulverizer. 
air swept, 5s uP 

2—Raymond 66° roller milte. 


WRITE FOR DETAILS 
PERRY EQUIPMENT CORP. 


1422 N. 6th St., Philadelphia 22, Pa. 
Phone: POpler 3-3505 


~ 


ENGINE GENERATOR SETS 
1—Hergules Gas HXE 62.5 KVA Westghe 3/60/480 


1—Wisconsin Gas fg PE-99 7.5 KVA Master 1 or 
3/120—2200 r.p. 


IM 400 
TEF.C. B.B. 220 
AY-RW 2390 


440 
440 


cw 
CW-4-30-9, 
220 


or 440 
MT 
M369Z 2306/4160Y 


$$ 


SQUIRREL CAGE MOTORS, 3 PHASE, 60 CYC. 
1—300 HP, 1200, Allis. Chalmers, 2300/4160Y 
1—275 HP, 1130 RPM G_E. Type KT 55088 2200V 
2—200 HP, 1790 RPM, G.E. Elec. KF, TEFC, 2300V 
i—100 HP, 1775 G.E. KTP-543 3 ph 60-4407. 
MOTORS—SYNCHRONOUS—=3 ph. 60 cy. 
100 HP 900 RPM GB. Fom BL 2200 V. 
125 H 600 RPM G.E. Type 
HP 900 RPM G.E. Type T 
HP 3600 RPM G.E. type Ts 2200 V. 
HP 1806 BPM G.E. Type TS 2206 
HP 720 RPM Elec. c. 2300 
325 HP 900 RPM West—2Z300 V 
HP 450 RPM Westinghouse Type HR 440 V. 


FOR POWER 


WEMPHILL 


PRICED RIGHT 


BOILERS 


3—1296 HP B&W Sect. Steel Header 
275 PSI Gas/Oil Fired 
1—265,000 B&W 685 PSI Oil/Gas Fired 
2—200 HP 160 PSI Keeler, Stoker Fired 
12—NEW UNASSEMBLED B&W, F.W. 
C.E. with Superheater, Economizer, 
Soot Blowers, Oil Burners, Steel En- 
cased—Rated: 
122,5002/hr, 565 PSI, 850°F 
44,500¢/hr, 450 PSI, 735°F 
35,0002/hr, 285 PSI, 577°F 


GENERATOR SETS 


11—1250 KVA Natural Gas Engine Sets 
3/60/2400/4160 with switch gear 
(can be seen running) 

1—500 KW Condensing 200 PS! Turbine 
1—500 KW G.E. Non Condensing 265 

PSI, 0-10¢ BP Turbo Generator 


TRANSFORMERS 
1—6000 KVA 3/60/44,000—4160 Substation 
1— 750 KVA 3/60/2400/4160 Y—480 
3— 333 KVA 1/60/2400/4160 Y—480 


A. C. MOTORS — 3 ph. 60 Cy. 
Qu. HP Make = Type Speed Volt 
1 2000 AC. ANW 1750 2300 
350 AC. AZZ TEFC XP. 2300 
Cont. NP TEFCX.P. 2300 

KF TEFC XP. 2300 

NP TEFC X.P. 2300 

KF TEFC XP. 2300 

K TEFC XP. 440 

; Slip Ring 440 

. CW Slip Ring 440 

. CW Stip Ring 440 


HEAT & POWER 


POWER EQUIP. DIV. 


60 East 42nd St., New York 17, N. Y. 
310 Thompson Bidg., Tulsa 3, Okla. 


WE PAY 
CASH 
FOR 
Electric Motors Starters Transformers 
Electric Sepplies 
ALLIED ELECTRIC CO. 


710.4. MAIN OT MEMPHIS, TENN. 
Box — PHONE JA 


GET CASH NOW 
fer your new surplus moters 
ond 


1506 to 3500 KW, 2400/4160 Volts, 3 phase, 60 
cycles; 625 psig. 150° PTT. 160 psig + 
net lower, 


HUSS ONTONAGON PULP & PAPER CO. 
1350 Fullerton Ave., Chicago 14, il. 


Your Inquiries to Advertisers 
Will Have Special Value... 


—for you—the advertiser—and 
the publisher, if you mention this 
publication Advertisers value 
highly this evidence of the publi- 
cation you read. Satisfied adver- 
tisers enable the publishers to se- 
cure more advertisers and—more 
advertisers mean more informa- 
tion on more products or better 
service—more value—to YOU. 


Your Inquiries to Advertisers 

Will Have Special Value... 

—for you—-the advertiser—and the publisher, If you 

mention this publication. Advertisers value highly 

this evidence of the publication you read. Satisfied 

advertisers enable the publishers w secure more ad- 

vertisers— advertisers mean mote infer- 
Products @ better service—more 
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400 4000/2300 Whse 120 
300 — D. C. MOTORS 
300 440 600 Volts Make Speed 
309 446 3600 230 El. Dyn. B/bre. 800 
225 4800/2300 G.E. (hoist) 600 230 (new) CD 5600/1500 
00 2200 600 230 GE. cD 
200 2200/440 G.E. 720 50 230 G.B.(4) cD 1150 
ise 0/ Wh 28 
‘aput.. or 
AC GENERATORS or SYN MOTORS, 60 Cy. KW Make ac Tye BC ae 
HP. Volts Make Type 3000 Whee, 250/125 
2200 GE Ts 1800 150 G.E. 440/220 Syn. 250 f 
: 400 00/440 GE ATI T20 440/838 Ca. 138 
300 440/220 ar TS 450 100 2200/440 Syn 250 
300 GE. Ts 1200 Cr. Wh 440/220 Sq. Ca 244/120 
200 440 GE TS 600 
150 Whse a 1200 
400 2300 
400 2300/4000 i 
350 2300/4000 a: 
3ee(2) 2300 
300 2300/44 3—150 kva, A 
300 2300/4900 3—1!56 kra, 
300 2300/4008 3—100 kva ' 
250 2300/4000 3-100 kva 
200 2290 
150 440 
150 440/220 
150 2200/440 
125 2200/4448 
100(2) 4000/2300 
TRANSFORMERS—60 CYCLE 
Moloney TCR 3 7200/6600-4160/2400 
G.E. K 1 4600-120/240 
Penna. (Askarel) 3 12470Y/7200-240 
G.B. Pyranoll 4800/3820 /120/240 
West. 1 2300/4600-230/460 
G.E. HSW2F 1 2400/4160-240/480 ies 
Amer. CC 1 4160/7200-240/480 
West. Hypersil 2400/4160-120/240 
G.E. KF 1 2400/4160-120/240 
Amer, Abestol 3 4160-120/208Y 
West. Hypersil 1 2400/4160-126/240 i 
MOTOR GENERATOR SETS 
Qu KW Make Speed DC ac 
i 1200 250 Syn. 220V. 
1 GB 1200 125 2300/4160 Syn. 
1 100 West. 1200 250  2300/4160Y Syn. 
1 175 West. 1200 125 «644150 Syn. 
1 3600 GE. 1200 250 ©2300/4160Y &R wire 
1 300 GE. 1200 250 440 Syn. 
3 1 1000 West. 720 600 phone 
4 SLIP RING MOTORS 
Make Speed Type Volts 
4 West. 220/440 
G.E. 1300 «MT 220 
G.E. MT 546 440 
600 
West. 1800 
Allis-Ch. 1800 
a West. 600 CW 
West. 1800 2300 
West. 1806 2% 
GR. 430 
D. C. MOTORS—230 VOLTS 
Qu HP Make Speed Type 
1 350 GE. 1200 Pedestal 
1 92 West. 425/1000 8K 113 ae 
1 30 G.E. 1750 173 FR 3 
1 30 West. 690/1400 SK-4G1543 (ater 
4 
: 
: vae—to YOU. 
lie 


SEARCHLIGHT SECTION 


THE BOSTON METALS COMPANY 


Oldest Shipbreaking Firm in the U.S.A. 
OFFERS NEW EQUIPMENT FROM THE UNCOMPLETED 


ATTLESHIP U.S.S. KENTUCKY 


Equipment installed but never used — all built to Navy standards of finest materials 
TREMENDOUS SAVINGS ON ALL POWER EQUIPMENT! 


10 MAIN FEED PUMPS 

PUMP: ingersoll-Read — size 5 — 
— capacity 7502 discharge pressure. 
TURBINE: Worthington- 
5752/sq. inch — non- 
ck pressure 202 — 5000 RPM — 


three stage 


GEARED TURBINE-DRIVEN MAIN 
FEED BOOSTER PUMPS 

PUMP: Mfq. by Co. — vertical sin- 
it 50 GPM — 302% discherge 

harge. TURBINE: stage 

impulse — type Y-W — vertical — design steam 
pressure 5752 — bock pressure 20% — 12.5 HP 
sage 1750 RPM — mig by Terry Steam Tur- 

° 


2 MAIN FEED BOOSTER PUMPS 
Same as geared turbine driven main feed booster 
pumps ebove, but with 14.5 HP 440/3/60 AC Stor 
moter & Word Leonerd control. Across-the-line 
starter with pushbutton. 


8 GEARED TURBINE-ORIVEN 
VERTICAL CONDENSATE PUMPS 

PUMP: Mein condensate 2-stage vertical pump — 
mig by Buffole Pump Co. Cepocity: 375 GPM — 
7032/sq. inch discharge pressure — 1150 RPM — 
22.5 BHP — 9” suction — 4” discharge. TUR- 
SINE: Single stoge — 5752 working pressure — 
202/+q. inch beck re — 22.5 HP — 5360/ 
1150 RPM — Mig. Terry Turbine Co. 


PUMPS 


2 AUX. FEED BOOSTER PUMPS 
Ay Vertical — mfg by Buffclo Pump Co — 
GPM — 302 dische pressure. MOTOR. 
7. HP — 1800 RPM — — Stor metor, 
with contrel. 

BRONZE RECIPROCATING 

STANDBY FEED PUMPS 
1) x 8 x 18 — mig by M. T. Davidson Co. — 
vertical simplex — capacity 180 GPM — 800 
discharge pressure — 5753 working pres- 


sure. 
4 TURBINE-DRIVEN FIRE AND 
FLUSHING SERVICE PUMPS 
PUMP: Worthington — horizontal centrifugal. Fire 
Service: 750 GPM capacity — 150 PS! discharge 
pressure -— 3500 RPM. TURBINE: single impulse — 
type B-20 — mfg by 8B. Sturtevant — design 
Back pressure 15 — B.H 


3 GEARED TURBINE-DRIVEN 
MAIN CIRCULATING PUMPS 
PUMP: Mig. by Worthington Pump & Mo-hinery 
Co. — 28” type — vertical single stage — bronze. 
Copocity: 28, GPM discharge pressure 13 Sx 
— 600 RPM — 267 BHP — 28” suction — 28” 
discharge — 8.5:1 gear ratio TURBINE: single 
impulse — vertical type — 575 design steam 
pressure non-condensing — bock pressure 152 / 
sq. inch. RPM $100 pinion — 600 gear. Reduction 
retio 8.5:1 — 267 BHR — —* by 8. F. 
turtevant. 


3 MOTOR DRIVEN MAIN 

CONDENSATE PUMPS 
Mtg. by Buffalo Pump Co. — vertical 2-stagr 
— 375 GPM — 702t/sq. inch discharge pressure 
— 1150 RPM. Motor Dato: 25 HP — 3/60 
— 1150 RPM — Star Electric Motor Co. — with 
ocross-the-line starter, pushbutton station — 
mtg by Word Lronerd 


8 GEARED TURBINE-DRIVEN 
MAIN LUBE OIL PUMPS 
Mtg. by Nerthern Pump Co PUMP: Vertical ro- 
tary type — 750 GPM — 553t/sq. inch discharge 
pressure — 263 RPM — 35 BHP — oi) viscosity 
130 to $00 $$.U. — 7” suction — 6” discharge. 
Single | stage — design pressure 
t pressure 1S=> — 35 

BHP. — 26.39:1 gear ratio — 6940 RPM. 

4 TURBINE-DRIVEN GEARED 

FUEL OfL BOOSTER PUMPS 
Mfg. by Northern Pump Co. — vertical 
300 GPM — 150 discharge pressure — ae PM 
— 47.3 BHP — Oil viscosity 70-700 S$ — 7” 
suctio. — 5” discharge. DRIVE: im- 
pulse — 575 non-condensing — 152/sq. inch 
discharge pressure. 

6 FUEL OIL SERVICE PUMPS 

'g. by Northern Pump Co. — vertical rot 

Gem — pressure — 560 
— 27.4 BHP. TURBINE: 1 stage — 5752 
condensi haust p 15st — mfg. by 


Northern. 


ALVES 


THESE ARE JUST A FEW OF THE MANY VALVES OFFERED. ALL TYPES ARE AVAILABLE INCLUDING REDUCING—SENTINEL—RELIEF— 
MICROMETER — PRESSURE REGULATING — ANGLE, ETC! STEEL—600¢ SERVICE—SEND US YOUR REQUIREMENTS FOR QUOTATIONS 


LESLIE 2°° GOVERNOR VALVES 


Type C.P. — class A — capacity 7640%/hr. — 575% steam pressure — 7502 discharge pressure 


Low Pressure — comp. geared — of 
440 vos 900 phave 60 T 


Chepmon Valve Co. 


MOTOR OPERATED GATE VALVES 


MOTOR DATA: HP. 18 ft. Ibs. running torque — 45 tt. ibs. max. starting torque — 
ible Valve Broke — Motor: Star Electric Co 


le, same as listed, but 36", and 28” inch as listed, but with smaller motor. 


MIS CELLPANEOS 


18 WIDE-RANGE 

FORCED DRAFT 

TURBINE-DRIVEN 
BLOWERS 


9 RH. — 9 LH. — mfg by B. F. Sturtevent — 
‘epeller fan tyoe — capacity 29,500 CFM/5540 
PM/250 BHP — 82502 steam/hr. — and, 9,000 
CPM/198S RPM/9 BHP — 690% steam /hr. — 7 
blodes — static: max 35” water — normal 21.5" 
worer. Driven by Sturtevant turbine vc-7 
— non-condensing — HP — 
5752 steam — ton 
sure. 


1250 K.W. 
WESTINGHOUSE 
TURBO-GENERATORS 
Westinghouse—440/3 /60 — 350° — 540 ibs. 


ing pressure. Complete with condensers, circu- 
lating pumps, etc. 


LUBE OIL COOLERS 


4 — mtg by Westinghouse. 1600 sq. ft. cooling 
surfoce — cylindrical straight-tube horizontal 
H = Oil capacity 590 GPM — water capacity 
1500 GPM — temp. oi! inlet 150°F — outlet 
120 F — temp. water inler — 85°F — outlet 
90°F. Number of %” tubes 816 — Wall 0949 TK 
— Cupro-Nickel. 


MAIN CONDENSERS 


 : by Foster-Wheeler — 23,500 sq. tt. cooling 
ace — 40,500 GPM circuleting water -- total 
tubes 8976, of as follows: (ase) 
each %” x 0.060 and 16) each %” x 0.04 9. 
Monel water boxes. 


BOILERS 


7 Saw TYPE 


superheaters steam ‘hr. 
ideal for testing where large quantities of steam 
fined giving control from sepa- 


3 GLAND EXHAUST 
CONDENSERS 


Foster-Wheeler — total capacity Ibs./hr: 1200 
Ibs. steam ond 350 Ibs. air — 155 sq. ft — 4” 
ejector. 


LARGE DEAERATING 
FEED HEATERS 


Monel construction — spray type — capacity 
480,000 ibs./hr. ven 

pass — heating surface 174 sq. ft. — all Monel 
construction. 


GE HIGH AND LOW 
PRESSURE MAIN 
PROPELLING TURBINES 


WILL SELL SEPARATELY FOR TESTING, WIND 
TUNNEL OR SIMILAR WORK. 

— 24,400 HP — 12 impulse stage 

— worki pressure 5402 — 825°F. (2) Low 
Pressure: 600 HP — 3913 RPM — worki 
pressure 49 steam — 424°F — 2-6 chap 
impulse. 


THE BOSTON METALS COMPANY 


313 Gast Baltimore Street 
Phone: ELGIN 5-5050 
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Baltimore 2, Maryland 
Phone: LEXINGTON 9-1900 


195 


| 
= 
330 
Me 
: 
A 
a 
Design pressure 565. 
gn pressu essure 5655 
allies 
| a 


SEARCHLIGHT SECTION 


THE 
COMPRESSOR 


00-1102 277 RPM. 
XRE, two stage, double acting, éupien, 
heavy duty, horizontal, synchronsus moter 


driven air compressor 
Mechanical feree feed 
frame oiling 


ipped with: Step control; 
inder Automatic 


DIRECT CONNECTED 10, ue 
277 RPM on power facter 3/60/440 


General 
= engine type 
exciter. 


AMERICAN 


AIR COMPRESSOR 
CORPORATION 


Dell Ave. & 47th S$. 


Nerth Berges, N. J. 


196 


FOR SALE 
14 NEW TURBINES 


G. M. De ROSE 
2457 WOODWARD AVE. 
706 DONOVAN BLDG. 
DETROIT 1, MICH. 


BABCOCK & WILCOX 
COAL PULVERIZERS 


These are complete coal pulverizer in- 
stallations with blower air fans, attached 
and unattached structural 


tional bargain. 


UTILITIES MACHINERY CORPORATION 
1965 East Sixth Street, Cleveland 14, 0. 


1250 K. W. 
TURBO 
GENERATORS 


THE BOSTON METALS CO. 
313 E. Baltimore $t., Baltimore 2, Md. 
ELIGIN 5-5050 — LEXINGTON 9-1900 


DIESEL ENCINE PARTS 


for Fairbanks-Morse model 38-D 


TRANSFORMERS 


Wagner. single ph. ey. 
BEARINGS * 10 SETS ONLY! 
Main bearing 817 3—1008 kva Westinghouse, (2400/4100 
Connecting rod bearings 19A | 4 2400 
5 kve G.E.. 
Foot of Spring St., Seusalite, Calif ERIE ELECTRIC CO., INC. 
EDgewater 2-1490 
50 Church St., New York 7, N. Y. Digby 9-4351 
FOR SALE!! 


TURBO-GENERATOR UNITS 


3 phase, 60 cycles 


7500 KW, West. Condensing (2) 
4160 V, 3600 RPM, 400 PSI, 750° 
6000 KW, G.E., Condensing 
2400 V, 3600 RPM, 200 PSI 
2500 V, 3600 RPM, 850 PSI 
5000 KW, West. Non-Condensing 
850°—1505 B.P. 
1000 KW, Worth-Moore, Cond. Ext. 
245/490V, 130-3008 1.P., 108 Ext. 
625 KW, West. Non-Condensing 
480V, 3600 RPM, 200 PSI, 12-15% BP 
500 KW, West. Condensing 
480V, 3600 RPM, 200 PSI, 15-30% Ext. 


BREW, WOLTMAN & CO., INC. 
50 Church Street, New York 7, N. Y. 


“As Is — Where Is" 


ONE—1450 K.W. 3-Phase, 60 cycle, 2300 volt 


TIP H. ALLEN 
General Superintendent 
Canton Municipal Utilities 
Canton, Mississippi 


DIESEL ENGINE PARTS 
‘for Fairbanks-Morse model 33F16 and 37F16 
HEADS + CYLINDERS - PISTONS + BEARINGS 


A.6. SCHOONMAKER’ 


, New York 7, N.Y Digby 0-485 


FOR SALE 


1500 KW, 80% Power Factor, 3 phase, 60 
cycle, 2300 volts, 3600 RPM, General Elec- 
tric noncondensing steam turbine generator 
unit, 375 PSIG, 700° FIT, 125% exhaust 
back pressure, complete with direct connected 
shaft exciter and switchgear. Excellent con- 
dition—available immediate delivery. 


909 National City East Sixth Building 
Cleveland 14, Ohio 
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‘ is 

4 horizontal, 10 vertical, Wes pe: 

Driving forced draft 

ing from 39000 te 56000 CPM and 16” te 24° 

pressure. Steam pressures te S75#, beck 

Will sell turbines separately if desired. 

Also—|!—250 KW GE turbe generator unit, 3 

| phase, 60 cycle, 440 volts, Used one yeor. NEW — UNUSED 

GENERATOR: oe 
1280 K.W.—480 velte—S phase—60 

LINE with 16 K.W. volt 

Three-Stage Compressor. D.C. exciter. 

S11 CFM 1500 pst x 18 IR ESS 2—NEW UNUSED Babcock & Wilcox 

one th. pressure. 

coal pulverizers, Type €-56, R.P.M. 8050. The turbine exheusts inte an 

43,6002 coal per hour, each equipped condenser. — 

15,000 cfm capacity with motor drive. ‘ 164 5/10" wide 

These units originally bullt fer Battleship Ken- 

8798 2.f.m. 1289 IN@RRSOLL-RAND 

M.P. @.E. syne. moter 8/60/2900. fore 

hours, erase and buliding available. 

PENNSYLVANIA Single Stage D Synchronous Mo- 

tor Driven Air Compressor: 2300 CFM 80 

This compressor only months by large oi! 

300 H.P. Elec. Mach. Syn. Motor 3-80- PF. Can 
be seen on original foundation, Baltimore, Md. 

Steam Power Piont. Complete with boilers ond 

sell as @ whole, of in port. 
description. 

(CAN BE SEEN RUNNING) 
American 

EUCLID ENGINEERING CORPORATION 

54848 


SEARCHLIGHT SECTION 


COMPLETE MODERN 400 LB. POWER PLANT 


3750 KVA Elliott Turbine Generator—563 H.P. Wickes Boiler 475 PSIG W.P. 


Turbine is 440 PSIG 750° FTT Generator 


is 3/60/2400/4160. Surface Condenser 
and all auxiliaries. 


This plant is complete in all respects and can be inspected as origi- 
nally installed. Photographs, prints and specifications available 
Other turbine Generators 


1-6000 KW Allis-Chalmers 900% 830° NC 250% 13800V 

1-1500 KW Westinghouse 525g 750° Non-Cond. 150% BP 2400V 
1-2000 KW GE 600% 750° Non-Cond. 150% BP 4160V 
2-3000 KW GE 600% 750° Non-Cond. 150g BP 2400/4160V 
1-2500 KW Allis Chalmers 400% Autext 150° Non-Cond. 30% 480V 
1-2500 KW Westinghouse 125% Non-Cond, 10 BP 2300V 

1-2500 KW GE 400% 750° Autext 25g Condensing 600V 
1.5000 KW GE 600% 750 Condensing 2300/4160 

1-7500 KW Westinghouse 400% 750 Condensing 4160V 


DIESEL ENGINE 


GENERATOR UNIT LIQUIDATION 


575 HP, 600 RPM, Worthington T 
COMPLETE OJL REFINERY DESTREHAN, LA. 
500 KVA—400 KW, 80% PF, 600 RPM, Includi 
3 phase 60 cycle, 240/139 volts Electric | | oa 
Machinery synchronous generator complete ¥ 5—Babcock & Wilcox 70,0003/hr Superheated Steam Boilers, integral furnage type, 
and equipped with exciter, switchboard 6188 sq. ft., 450% pressure complete with stacks, blowers, drives and accompanying 
with instruments, ottoched ond unot- set of instruments. (New 1952) 
tached auxiliaries to the engine. Slightly 1—Ingersoll Rand 2 Stage eaderesatinn Com pressor, type 2-HHE-2, size 2942 x 17 x 12, 
used—practically new. iate delivery. 3170 cfm, 125 pressure with GE HP 3/60/2300 V. motor. (New November 1958) 
1—Carrier Centrifugal Blower, 3 Stage, 38,300 cfm, disch. press. 32.7%. 

Street, Cleveland —Carrier Centrifugal Compressor, 3 Stage, isch press. 93%. 

190—Centrifugal Pumps, XP motor & turbine drives, up to 9000 gpm. 


LIST AVAILABLE ON REQUEST — REPRESENTATIVE ON PREMISES 


ane 35-65 JABEZ STREET NEWARK 5, N. J. 


Tel.: MARKET 3-7420 
Propulsion 4600 KVA 
2700 Volts AC. Above units cost Gov't SITE OFFICE DESTREHAN, LA. PHONE: NORCO 6571 
$50,000. ea. Will sell for fraction of cost. 
Unused and Good. 


1—DIESEL GENERATOR Str, Die 
| MODERN GE RECTIFIERS || MODERN BOILERS 


3/60/13,200 AC te 600V. DC 2—50,000% per hour C-E boilers, 250 psi, 
Electronic Instrument Corp. coal and oil fired. Units are complete A. 
457 Cortlandt St., Belleville, N.J. 4—1000KW Mod. 6RC-45-CD6 water walls, forced and induced draft fans, 
PL uth 9-3034 2— SOOKW Mod. 6RG-45-CH2 all valves, soot blowers, Republic controls 
ymo . and auxiliary equipment. 
Six Tube Ignitren Pump Type 
1—110,000#s per hour Ce boiler, 
Full Automatic AC & DC Controls pressure 
AUTOMATIC and sion for superheater, coal and 
Gas or DIESEL GENERATOR UNITS Can be inspected on original locations new 
Complete Switehbeard Design and Construction in 1948, still like new, actual photos are 


. forced induced draft fans. Bail 
USED & REBUILT EQUIPMENT available, very low price for fot. ‘ae ae % 


S. M. DAVIS MIDWEST BOILER & TURBINE CO. 


Phone: DElaware 2-8300 525 N. 20th, E. St. Louis, Hil. Warner, New Hampshire 
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SEARCHLIGHT SECTION 


MISS POWER EQUIPMENT SAYS, 
“For BIGGER SAVINGS and BETTER © 
SERVICE, Get Our BARGAIN 


PRICES on Guaranteed 
NEW and REBUILT 
MOTORS” 


1200 100 Howell TEFCBS K-S05 S600 
SQUIRREL CAGE MOTORS 200 Howell B.B. Open K-684 Coat. B xP 
REBUILT 180 G.E. rip K- 1800 | 100 West. TEFCBB CS-753 
HP Make Type Speed 150 West. 8.8.8 Open 100 G.E. 8.6. Open KT-343 1800 
500 L.A. B.B. Splash. $-771-C 1800 100 8.8. K- 1800 
440 Volt FX-146S 3600 | 150 West. $.8.8. Open LA TEFCSB 1800 
500 G.E. $.B. Open 1K #200 cs 1900 | 100 West. TEFCSS CS8-770 1200 
400 G.E. 8.8. Open IK-178 900 Al. Chal. 8.8. Open AR 1800 $.8. Open KT 1200 
400 L.A. B.B. Splash 1800 150 West. S.8. Open 100 West. SSB Open CS-607 1200 
400 G.E. $.B. Open 1K 1200 2200V cs 100 8. = 900 
400 0West. 8.8. Open cs 900 150 Open KT 1200 Open 720 
800 G.E. $.B. Open 1K 1800 150 F.M. B.B. Open H-24A 900 oo Open 
800 G.E. $.B. Open 1K 900 | 150 G.E. Open iK 900 7: Rell 8.8. Splash 505 1200 
800 G.E. $.B. Open 720 | 150 G.E. $.B. Open KT-558 900 75 F.M. 8.8. Open H 900 
S.B. Open KT-56i 720 150 GE. Open 720 75 F.M. 8.8. Open 
300 West. 150 West TEF ces. CS-8120 1200 60 West. TEFCBB CS-445 8600 
CS-1002 600 | 125 G.E. TEFCES 3600 60 G.E. TEFCBS KF-445 8600 
300 9.8. Opes 1K 600 125 Burke 8.8. LA. TEFCES-XP 
250 El. Oya. 440 Veit 3600 EX-445 8600 
T.£.F.C.B.B. KNX 1800 125 Cent. TEFCBB XP 60 LA. TEFCOS 1X-445 8600 
250 G.E. $.8. Opes KT 900 AP-108 1800 60 West. TEFCSS CS-445 1800 
250 West 8.8. Splash 125 $.B. Open ik 1800 60 Cent. TEFCBS NP-S04 1800 
CS-675 1800 | 125 West. $S.B. Open CS 1909 | GE. TEFCEB K-504 1800 
250 4G.E. $.B. Open Al. Chal. 8.8. Open AR {800 60 West. TEFCEB CS-505 1800 
2200 Volt 1200 | 125 West TEFCBB C8855 1200 60 @.£. $8. 1800 
250 G.E. 9.B. Open 1K 1200 | 125 G.E. $.8. Open KT-558 1200 West. 8.8 pen 68.448 1000 
250 G.E. $.B. Open 1K 900 G.E. 8.8. | -B. Open CS- 
est 8.8. Open .M. B.B. Open 
200 G.E. $.8. Oren Cont 1200 | 60 B.B. Open 
2200 v. 
FREE CATALOG. = is partial leting. We are continually 
CASH FOR YOUR SURPLUS changing our stock, can fill your requirements at A time. Send 
SEND YOUR a ust for our tree catalog. = Stock, trartional horsepower up te 500. 
wy Motors, Control Equipment, AC and DC Generators, MG sets and transformers. 
PHONE or WIRE ws COLLECT 
LARGE LINE OF SLIP RING MOTORS & CONTROLS. 


POWER EQUIPMENT CO. 


8 CAIRN STREET PHONE BEverly 5-1662 0 BOX S34 ROCHESTER 2 NY 


BOILERS 


2 Steam/hr. Key PS! Temp. 
122,500 OF 565 850 
121,650 OF 565 850 

60,000 SF 435 750 
74,000 H 280 500 
55,000 A 240 — 


DF Double Furnace, SF Single Furnace (illus- 
trated), bent woter tube boilers w/econ- 
omizers and superheaters, B & W's and 
Foster Wheelers. 


H = Hender type, straight tube, B & W. 
A 3 drum, single furnace, Wickes. 


Pelnik-Loconti Supply, 


315 Oriskany St., Yorkville, N.Y. 
Utica, N. Y. Ph. RE 6-4621, RE 2-4513 


Somebody — Somewhere, 


needs your idle equipment! Reach that 
buyer quickly and economically thru the 


“SEARCHLIGHT SECTION” 


The meeting place of Used Equipment Buyers 
and Sellers 


375 KVA VERTICAL 
SKINNER — GE 
UNAFLOW 
GENERATING UNIT 


One 14 x 12 Skinner 3-Cylinder Vertical 
Unaflow Engine direct connected to 375 
KVA (300 KW @ 8 PF) GE 120/208 
3-phase, 4-wire AC Generator 400 RPM 
with 10 KW GE Exciter for immediate 
shipment. 


FRANK M. BEESON 
Steam Plant Headquarters 


1511 West 27th St., Los Angeles 7, Colif. 
Telephone: RE 5-9820—or Western Unice 


FOR SALE 


5 KV switchgear consisting of: 
2—G.E. generator panels—Type FK-225—1200 
2—Whee. generator panels—Type F100—1200 
1—Whee. generator panel—Type F100—600 

10—Whse. feeder panels—Type F100—600 
2—Whse. Auxiliary units— 


All units rated 100 MVA IC, 2300 volts, 
60 cycles Bus rated 2600 amps, 2400 volts. 


UNION BAG — CAMP PAPER CORP. 
PURCHASING DEPT. — CAMP DIVISION 


Phone Logan 2-4111—E£xt. 258 


DIESEL ENGINE | 
GENERATOR SETS 
Immediate Delivery from Inventory! 


Any i ‘50 or 60 cycle. Available in 
stationary, mobile or portable model. Fol- 
lowing listing is only partial. 
1420 kva Fairbanks-Morse model 380—8% 
(photo above) 

1375 kva General Motors mode! 276A 
1250 kva General Motors model 567 

938 kva General Motors model 567 

625 kva General Motors model 278A 

625 kva American Locomotive Co. mode! 539 
412 kva Worthington mode! CC 

375 kva General Motors model 268A 

312 kva General Motors model 268A 

250 kva General Motors model 268A 


SCHOONMAKER”” 


Foot of Spring St., Seusalito, cel. 
2-1490 
50 Church St., New York 7, N. t Digby 9-4351 


DUAL FUEL & DIESEL 
ENGINE GENERATOR UNITS 


1392 KVA rant} phase, 


1250 KVA (2) phase 60 diesel 
Excellent 


New 1947 — Excellent condition 


The above units stitt installed and be 
edapted for Dual operation. 


INTERNATIONAL POWER 


MACHINERY CO. 


1612 Union Commerce Bullding—MAin 1-9514 
Cleveland 14, Oblo 


SURFACE CONDENSERS 


Practically New 


4500 Sq. Ft. Westinghouse 
3525 Sq. Ft. C. H. Wheeler 
Other Sizes 


Also New Air Ejectors 
CHARLES WEAVER, INC. 


19701 James Couzens Hwy. 
Detroit 35, Michigan 


Phone: BRoadway 3-1900 


BOILERS 


HI-PRESSURE 
Complete Stock from 19-2,000 h.p. 
Nation's largest inventory, New & Used 
WABASH POWER EQUIPMENT CO. 
9750 Skokie Bivd., Chicage (Skokie) OR 
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ELECTRICAL 
POWER EQUIPMENT 
A. C. MOTORS—3 ph. 60 Cy. 


SLIP RING 

Type Volts 
4800/2400 
MT-6 6600 


s* 


cw 550 
CW-432D-15 449 
cw 530 


IRREL CAGE 


TEPC CS8TIC 


NCHRONOUS 


ATI 2240/6600 


M-G SETS—3 PH. 60 CY. 


Qu. 
2100/1788 G 


Mhy. 
TURBO GENERATORS 


Make Dese. 

1786/2008 Cond. 4890/2300 V. 

a. 1508 no Cond 2400 V. 

G8. 4008 surface condenser 2400/ 
4150 volts. 


TRANSFORMERS 
PH. Voltages 
1380012300 


i 

1 138002460 

1 85/256 

1 13200x6600 

1 7200/12470Y22400/ 


FREQUENCY CHANGER SETS 


Qe. KW Moke Freq. 
i 5000 60/30/00 11000/ 
2 2500 GR. 25 ey 1300/2809 


RE-NU-BILT BY 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 
Tel: OLDFIELD 3-3334 


whee. (2) Cage 
Slipring 
Whee. Slipring 
Syne 

Elliott (2) Bq. Cage 
Allis Ch. Slipring 


Marathon (2) 
LE Slipring 


Machy. Byach 

Hoverl Sa. Cage 
Sq. Cage 
Slipring 
Slipring 
Slipring 


2 
2 


m3 


GE bd. (8) Sq. Cage 
D. C. GENERATORS 
Type Volts 


RC 250 
late 120/240 
EB-146L 1 
cD 


Mfr. 
Gen. Elec. 


TURBO GENERATORS 


3000 KW GE CURTIS. CONDENSING. 3652 
iSP. 200° FS 3/60/2300 VOLTS. NEW 1930 
FULL AUXILIARIES. BARGAIN 


15000 KW ALLIS CHALMERS. CONDENSING. 
250 OR 425% ISP. 700°. 3/60/13200 VOLTS. 
1800 RPM. WHEELER SURFACE CONDENSER 
AUXILIARIES. NEW IN 1924. IN SERVICE 


Other Sizes Available 


WHISLER EQUIPMENT COMPANY 
611 Olive St. St. Louls 1, Mo. 
CHestnut 1-4474 


1435 W. RANDOLPH 

BOUGHT - SOLD - RENT For Sale 

3—2500 KVA G-E 69000—7200/12470Y 

MANUFACTURED 
3—1500 EVA G-E 69000—2400/4160Y 
s Exclusive Independent Transformer Service Shop’ 

This service is aimed ot helping you, the reader of “SEARCHLIGHT”, to locate 
send us the specifications of the equipment wanted on the coupon below, or on your company 
Your requirements will be brought promptly to the attention of the equipment dealers advertising 
Searchlight Equipment Locating Service 


D 
CHICAGO 7, ILLINOIS 
3—2500 KVA G-E 69000—2300Y 
4—2500 KVA W-H 34500—2400/4800 
Ask for our Stock List 3—1500 KVA G-E 690000—7200/12470Y 
J 
SEARCHLIGHT Equipment Locating Service 
and used power equipment not currently advertised. (This service is for USER-BUYERS only). 
letterhead to: 
Searchlight Equipment Locating Service 
in this section. You will receive replies directly from them. 
¢/o POWER, P. ©. Box 12, N. ¥. 36, N. Y. 


REWOUND ° RE-DESIGNED 3—2500 KVA G-E 69000—2400/4160Y 
3—1500 KVA G-E 69000—2300Y 
THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 
“ America’ 
NO CHARGE OR OBLIGATION 
How to use: Check the dealer ads to see if what you want is not currently advertised. If not, 
c/o POWER, P. O. Box 12, N. Y. 36, N. Y. 
Please help us locate the following used equipment 


NAME 


COMPANY 
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— SEARCHLIGHT SECTION 
A NER Motors & Generators 
WITH WAGRH in stock—up to 
ee OUR 54th YEAR 
Speed Speed 250 Cr. Wh 101-H 230 1150 
1800 on 200 G.E. (2) RC-38 230 1150 
1187 814 200 Whse. b.b. sk 250 287/575 
1776 soe 2300/4000 1200 175s Cr. Wh. 150-230 500 
1778 600 900 150 Rel. TEFC b.b. 2550-F 230 
350 900 150 Whase. SK-210 230 320/1000 
MT-424¥ 4000 257 400 100 Elliott b.b. T.E.JH-FE 230 1156 
SIZE-290 2300 350 400 on 80 Whee. dyn. bb. SK-123L 250 1800/5000 
550 600 400 Whee. (3) SK-160 230 6550/1150 
2200 580 400 514 75/100 Whase. SK-191 230 300/900 
| iM 2200 435 see 606) «GE. TEFC b.b. (1D-135 230 1150 
CW-800 2800 1175 1308 50 RF-16 230 250/1000 
14 = 50 Century new -1150/1750 
350 14000 600 40 Whee. SK -163 230 3060/1200 
a 2 cs-1115 2300 900 200 Kynet 440 1200 MOTOR-GENERATOR SETS 
1 2300 3600 300 Slipring 220/440 514 KW sOMfr. Input V Output V 
4 3200 600 Sq. Cage 2200/440 1200 600 «Allis Ch. 440 AC 250 DC : 
4 KF 2300 3600 250 Sq. Cage 2200/440 450 300 Whee. (2) 2200/440 AC 256 DC 
3910BB 2300 1200 250 Flee. Sq. Cage 440 3800 200 Gen. Elee.* 220/440 AC 125 DC 
cs 9000/4000 250 TEFC Sq. Cage 440 1200 125 Gen. Elee,* 2300/4000 AC 250 DC 
i 1002 2300 600 250 Sq. Cage 2300/440 600 125 Whse 220/440 AC 250 DC 
H CH.903H 2300 1175/8T8 250 (4) Slipring  2300/440 600 100 Delco b.b. 220/440 AC 120/240 DC 
200 «GE bb. Sq Cage 220/40 GE. 220/440 AC 250 DC 
1750 200 «GE. Slipring 220/440 450 GE 220/440 AC 125 DC 
1 440 3800 Slipring 440 600 75) synch 220/440 AC 256 DC 
Slipring 2200 900 GE b.b. (3) 220/440 AC 250 DC 
206 «Reliance b.b. Sq. Cage 220/440 1800 35 Reliance b.b. 220/440 AC 256 DC 
Allis Ch Slipring 2200/40 126 
bb Slipring 2200/4407 26 
7000 600 150 Whee. XP Sq. Cage 440 3600 
1 3500 360 150 (4) Slipring  2200/440 600 ur 
3400 150 Cr, Wheeler Sq. Cage 0/440 450 
1 900 150 «GLB. (2) Sq. Cage 2200/440 1800 
Whee. Slipring 220/440 1200 
10 (GLE. Sq. Cage 2300 900 
125 AC. TEFC Sq Cage 220/440 1800 
oc ac (2) aan 220/440 400) 
ake Volts 125 Al Ch. TEFC Cage 220/440 600 
2000/4000 100 Whee TEFC Sq. Cage 220/440 1200 
514 660 2300/4600 75 1200 
129 606 6600/13200 
720 600 «2300/4160 kw Speed 
900 260 6600 200 1450 
900 250 2300/4600 100 1200 nroe 6-7409 
900 1:98 / 258 440 7) OA b.b 1500 
1200 250 2300 
1200 600 2300 
900 250 «220/440 
900 125 320/440 
1 4000 
3 3333 W 
. 
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Allis-Chalmers Mfg. Co. 
Hydraulic Div. 


Alpha-Molykete Corp. 

Aluminum Co. of America 

American Brass Co. a 
American Engineering Co. ..-.......... 
American Gilsonite 


Dow Corning Corp. 


Dow Industrial Service 
Div. of Dow Chemical Co. 


Dowell 
DuPont de Nemours & Co., Ine., EL. 


Fibreboard Paper Products le 
Pabco Ind. Insulations oe 


Hungerford & Terry, Inc. 


1-T-E Circuit Breaker Co. 
Illinois Water Treatment Co. 
Industrial Combustion, Inc. 
Infilee Ine. 
Ingersoll-Rand Co. 
International Boiler Works 
International Nickel Co., Inc. 
Hentington Alloy Products 
Register Co. 
Instru: 


Kennedy Valve Mfg. Co. 
Kennedy Van Saun Mfg. & Engrg. Corp. 
Kerrigan Iron Works Co. 
Kieley & Mueller, Inc. .. 
Kinney Engineers, Inc., 
Kirk & Blam Mfg. Co. 
Klipfel Valves Inc. 
K Co., Ine. 
« Dept. 
K Co., Ine. 


Mesa Mellen 

Div. of Worthington Corp. 
McDonnell & Miller, Inc. 
McGraw-Hill Book Co. 
MeNally Pittsburg Mfg. Corp. .......... 
Mears Kane Ofeldt, Ine. 
Mercoid Corp. 
Minneapolis-Honeywe'l 
Monsanto Chemical Co. 

Organic Chemicals Div. 
Murray Iron Works Co. 
Murray Mfg. Co., DJ. .... 
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ee 

° 

vertisers index = 

Clark Bros. Co. Eee 

ACF Industries, Inc. 

One of Hagan Chemical & Controls, Inc. .....  * 

«Condenser Service & Engrg. * 

Div 

vane Packing 167 

American Standard Div. 161 

Anchor Packing Co. ................... 125 Dearborn Chemical Co. __.. Iron Fireman Mfg. Co. ...... M41 

Associated Research, Inc. Diamond Power Specialty Corp. ....617, 41 J 

Aveo Corporation .... 18-19 Dodge Mfg. Corp. 14 

Avondale Marine Ways, Inc. Dew Chemical Co. Jenkins Bros. 91 

8 112, Johnson Service Co. 131 
172 Jordan Comp, 

Babcock & Wilcox Co. 

Babcock & Wilcox Co. K 

Tubular Products Div. .............. 

Babcock & Wil 

open, Electric Machinery Mfg. Co. 38-39 Keeler Co.. E 

Baldwin-Ehret-Hills Inc. 135 Electric Storage Battery Co. | 

Barnes & Jones, Inc. .......... 164 Exide Industrial Div. 

Belmont Packing & Rubber Co. ....... 156 Elliott Company .................-...... 38 a 

Bergen Pipesupport Corp. ............. *  Eilliott Company—Lagonds Plant . 
Biddle Co., James G. .................. 126 Elliott Company—Roto Plant ......... 

Bingham Pump Co. .................... *  Embhart Mfg. Company 

Black, Sivalls & Bryson, Inc. +  Enginesr Company .................... 108 

Pamp Oo. .................... © Woke .................. © 

Boiler Tube Co. of America ........... 144 Fairbanks Company 184 

Bridgeport Brass Co. .................. 159 

Buell Engineering Co. ................. 100 Fisher Governor Co. MMB, 119 Lankenheimer Company ......... Third Cover 

Buffalo Forge Co. ...................... 145 Products Co. .................. 108 
Buffalo Pumps Fly Ash Arrester Corp. ............... M 

Div. of Buffalo Forge Co... .. 202 Foster Wheeler Corp. 

Bussmann Mfg. Div. Foxboro Company ...... Manning, Maxwell & Moore .. 

Fuller Company . 170 Marsh Instrument Company 22 

Capitol Pipe & Steel Products, Inc. 133 165 ees 

Carling Turbine Blower Co. ............ Garlock Packing Company ............ 20-21 

Catawissa Valve & Fittings Co. ....... 120 Goulds Pumps, Inc. 4, 197 

Chase Brass & Copper Co. ............ Green Fuel Economizer Co. 

Chesterton Co., A. W. .................. 188 Co. ................... 

Chicago Pneumatic Tool Co. ........... Gustin-Bacon Mfg. Co. .... 104, 108 tte 
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This index is a service to readers. Every effort is made to maintain its accuracy, but POWER can- 
not assume responsibility for errors or omissions. When a star appears after the name, the adver- 
tisement does not appear in this issue but appeared in an issue within the previous three months. 


Naleo Chemical Co. 
National Airoil Burner Co., Inc. 
National Conveyors Co., Inc. 


National Electric Coil 
Div. of MeGraw-Edison Co. .. 


National Tube 
Div. of U.S. Steel . 


Niagara Blower Co. 


Union Asbestos & Rubber Co. 

Fibrous Prodacts Div. .. 
Union Iron Works 

Wolverine Tube 

United Electric Coal Companies Div. of Calumet & Heela, Ine. 
U.S. Electrical Motors, Inc. 
United States Gauge 
United States Rubber Co. 

Mechanical Goods Div. . 


Universal Atlas Cement 
Div. of US. Steel 


v 


Pennsylvania Pump & Compressor % ° Valley Camp Coal Co. 
Pfaudier Permutit, Inc. ....... Viking Pump Co. 
Piizer & Co.. Inc., Charles Vogt Machine Co., Henry 
Chemical Sales Div. j 


R CLASSIFIED ADVERTISING 
R-P & C Valve 

Amer. Chain & Cable Co., Inc. 
Radio Receptor Co., Inc. 


Raybestos-Manhattan, Inc. 
Manhattan Rubber 
acking 
Reliance Gauge Column Co. 


Revere Copper & Brass, Inc. 
Ric-Wil Ine. 


Robertshaw-Fulton Controls Co. 
Aeronautical & Instruments Div. 


Rockwell Mfg. Co. 
Nordstrom Valve Div. 


Rohm & Haas Co. 


Spence Engineering Co. 
Standard Of] Co. of Indiana 
Stephens-Adamson Mfg. Co. 
Stickle Steam Specialties Co. . 
Stock Equipment Co. 

Stow Manafactaring Co. 
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N Strong, Carlisle & Hammond ............ w 
Superior Combustion Industries, Inc. 123 
National Plant Maintenance Titusville Iron Works Co. .........135A-135B Webster Manafacturing, Inc. .......... 126 
Bie & Engineering Show .............. ° Todd Shipyards Corp. Western Chemical Co. .................. 153 
108 Div of Chemetron Corp. .............. * Wheeler Mfg. Co.. C. ..........-.---. 18 
Norfolk & Western Railway ............. * Whiton Machine Co. 
Peerless Pu Div. 
Phelps-Dodge Copper Products Corp... 42-43 
Philadelphia Gear Corp. .... e 
Pioneer Service & Engre. Co. .. 
Pittsbergh Piping & Equipment Co. .. 56 
Porter Co., Ine., BLK. 
EMPLOYMENT OPPORTUNITIES ...... 193 Electric Service Co., The ............... 199 
Erie Electric Co., Ine. .................. 196 
110 (Used or Euclid Engineering Corp. ........... 194, 196 
Heat & Power Co., Inc. ................ 194 
. Industrial Electric & Supply Co. ....... 193 
ere Ridge Tool Company .................. 99 International Power Machy. Co. ........ 198 de 
Riley Stoker Corporation ............ 84-85 ADVERTISERS INDEX 
Air Compressor Sales and Service ....... 193 
° American Air Compressor Corp. ........ 196 P Co. 198 
ig Power Equipment Co. ................... 198 
Serco Company, Ine. ...................46-47 Metals Co. 196 Co. Ine, A. G. ....198. 196, 198 
Scam Instrument Corp. .................  * Brew, Woltman & Co., Inc. ............. 19% 
eee a Schaub Engineering Co., Fred H. re Brill Equipment Co. ................... 197 | Union Bag-Camp Paper Corp. ........... 198 
© Canton Municipal Utilities ............. 196 
Wabash Power Equipment Co. _......... 198 
201 


Under severe conditions, “Buffalo” Class “RR” Multi- 
Stage Pumps can’t be beat. The “RR” is mechanically 
right, hydraulically efficient. It is designed to achieve 
near perfect hydraulic balance. Result: peak efficiency 
which delivers more water at less expense for power. 

These rugged “Buffalo” Pumps stand up under 
prolonged continuous service. Maintenance is at a 


minimum. Performance is head and shoulders above 
ordinary pumps. 


Superior “BUFFALO” RR Features include: 
@ Extra-heavy construction throughout. 
© Highly efficient impellers. 


@ Oversize bearings and shafts. 


@ Rigid casings with simply-formed passages to mini- 
mize friction losses. Deep stuffing boxes accommodate 
extra packing. 

Before you buy a high pressure, high temperature pump — 

be sure to investigate the “Buffalo” Class “RR”. Call your 

“Buffalo” Representative, or write for Bulletin 980-D 


“Buffalo” Class “RR” Multi-Stage Pumps are 
designed for high pressure clear water service. ‘ 
They operate efficiently against heads as high 
as 1500 ft., at capacities up to 900 gpm. 


BUFFALO PUMPS oision or surraco rorcs co. 


488 Groadway ¢ Buffalo, New York 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
202 
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Cleaver-Brooks 250 hp C-B Boiler, 


equipped with Lunkenheimer Valves 


TO KEEP MAINTENANCE COSTS LOW. 


Cleaver- Brooks Boilers are Equipped with 


Maintenance-Saving Lunkenheimer Valves 


Cleaver-Brooks, originator and world’s largest pro- 
ducer of packaged boilers, stresses quality and per- 
formance. Thousands of users all over the world 
insist on Cleaver-Brooks Boilers because they know 
they can be sure of maintenance-free performance 
that pays for itself many times over in lower operat- 
ing costs. Among the outstanding features of Cleaver- 


It always pays to specify the best . . 


Brooks Boilers are Valves by Lunkenheimer—the 
longest-lasting, most maintenance-free bronze valves 
ever developed. Everywhere they are in service—as 
original equipment, on new projects, or in replace- 
ment service—Lunkenheimer Valves have estab- 
lished new standards for low-maintenance costs, 
unmatched by any other valves. 


. especially when the best costs no more! For 


specific recommendations on maintenance-saving Lunkenheimer Valves, write 


The Lunkenheimer Company, Cincinnati 14, Ohio. 


| 

- 
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If you plan to choose your next turbine generator 
by dollars and specifications alone, this message is 
not for you. 

This message is intended for the engineer who 
looks beyond to the things that really count—the 
differences that affect turbine-generator perform- 
ance and life. 

We at Worthington believe there are four im- 
portant such differences: specialization, craftsman- 
ship, reliability and service. 

“Specialization” refers to the manufacture of 
turbine generators in only the size range you are 
planning to install. At Worthington we specialize 
in industrial and municipal units. We don’t claim 
to be experts in the larger central-station machines. 
On the other hand, we have developed a reputation 
as specialists for these units in our range. 

“Craftsmanship” is attention to the details that 
make the difference in the machine’s performance. 
At Wellsville, N. Y., Worthington turbines are 
built by men with long-standing records for loyalty 
and skill. One foreman has been with us for 33 
years. One of our machinists recently retired after 
40 years’ service. Turbine generators have been 
built in Wellsville for over 50 years. 


“Reliability” is the result of many things, in- 
cluding craftsmanship, that go into each machine. 
Reliability has become a creed for our engineering 
and production personnel. Every Worthington tur- 
bine generator is completely assembled and thor- 
oughly tested as a unit before shipment, to best 
assure reliable and trouble-free operation. 


“Service’’ includes many things besides trouble- 
shooting. It includes specially trained engineers 
and mechanics for every possible need, a minimurn 
of “‘red-tape” in handling the business, speed and 
flexibility through personal contact, fast parts 
service, availability of data, training of operating 
personnel, etc. We believe service-to-you is just as 
important as the machine. This range of meticulous 
attention to service detail has resulted in an envi- 
able performance record. for Worthington turbine 
generators. 


The next time you choose a turbine generator, 
remember that there are important differences you 
should consider. Look at specialization, craftsman- 
ship, reliability and service. If you do, we’re con- 
vinced you'll choose “Worthington.” Worthington 
Corporation, Wellsville, New York. ~s 


WORTHINGTON 
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